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THE TOTAL ECLIPSE OF ATTOTTST 19. 

The weather in the European region of the path of 
totality of the solar eclipse was all that could be asked 
for during several weeks previous to the coming of the 
eventful day. The sky was cloudless, the atmosphere 
pure and dry, and the conditions were perfect with the 
exception of a few passing storms. A few days before 
the eclipse, there cauie a change; violent storms raged, 
and a center of barometrical depression held sway over 
western Europe. On the morning of the 19th, a thick 
veil of clouds extended over the whole European line 
of the central eclipse, and concealed the glorious 
spectacle from sight, except in a few instances through 
breaks in the clou :. Words are powerless to express 
the disappointment of the enthusiastic observers sta- 
tioned on the route or the loss to science caused by 
the Intervention of the unwelcome clouds. A few 
glimpses of the contacts were obtained, the spectro- 
scope was successfully used, darkness reigned during 
the period of totality, the clouds took on brilliant hues, 
and some adventurous Russian astronomers mounted 
in balloons above the clouds to behold the grand phe- 
nomenon. 

An observer in Elpatievo Narischklne, in the Rus- 
sian province of Vladimir, the town being in longitude 
35° 17' east of Paris, and in latitude 56° 57' north, gives 
a graphic narration of his own experience in a letter to 
the editor of VAstronomie. We translate it for the 
simplicity and vividness of his account of the superb 
spectacle, and for his exceptional good fortune in be- 
holding it. 

19 Aug. 1887, 8 h. A. M. 
M. Lb Dirbctbub: 

The weekly courier starts in five minutes. I hasten 
to tell you in a few words how greatly I was favored 
by the weather, which was frightful last evening. The 
clouds broke away, and the sun shone only from the 
time of the commencement of the eclipse to its close. 
This is what I observed according to local time. I 
used a Bardou refractor of about three inches aperture, 
with an eyepiece magnifying twentj'-five times. The 
telescope was ordered for this special use. 

At 5 h. 45 m., local time, the sun emerges from the 
clouds, and presents on its surface two spots of small ex- 
tent. The first contact takes place at 5 h. 53 m. At 6 h. 
18 m., the first or western spot is touched by the border 
of the moon ; at 6 h. 27 m. 30 s., the second spot is 
covered. The second contact takes place at 6 h. 52 m. 
31 s. Immediately I perceive four rosy protuberances, 
producing a wonderful effect, placed respectively at 
100°, 180°, 220°, and 240°. 

They are the only ones I see, deeply impressed as I 
was by the unheard-of magnificence of the spectacle. 
The silvery corona of the sun far surpasses any idea I 
had formed of its exceeding beauty. Those who sur- 
round me are full of emotion, and an entire silence 
reigns over the country. 1 Sie two stars. The one at 
the zenith is Regulus, theother is Mercury, in a straight 
line between Regulus and the suu. 

At 6 h. 64 m. 45 s., a ray of light flashes from the sun, 
we draw a long breath, everything resumes its course 
in the suspended life of terrestrial nature. The west- 
ern spot reappears at 7 h. 18 m. 30 s. The second spot 
is seen at 7 h. 28 m. Finally, at 7 h. 53 m., the last con- 
tact takes place, the clouds resume possession of the 
eastern sky, and there is every prospect of the continu- 
ation of the unfavorable weather. 

If the distinguished astronomers stationed in Russia 
had been as fortunate as I was, the sdence that you 
make so popular would have gained greatly from the 
number and variety of the observations made. 

H. Urbch. 

THB HUMOROUS SIDB OF THE BGLIPSB. 

A spectacle as awe-inspiring as a total eclipse has its 
humorous side. At Berlin, the sun rose eclipsed, and 
eclipse trains were organized to enable the people in 
the vicinity to behold the phenomenon. The sky, 
however, at the time, was covered with impenetrable 
clouds, and the occupants of the eclipse trains were 
greatly disappointed. A countryman in the suburbs 
of Berlin hastened to put up a placard announcing 
that, on account of the bad weather, the eclipse would 
be put off until Sunday. 

The governor of Moscow, knowing the ignorance of 
the people over whom he held sway, issued the follow- 
ing circular, which was distributed through the whole 
province : " The movjiks must not be frightened if, a 
few moments after the eclipse, they see falling from the 
sky a round mass supporting men. This mass, called 
a balloon, has been made use of for carrying as- 
tronomers high enough in the air to enable them to 
study the eclipse without being prevented by the 

clouds." 

< I i > » 

M. Fayb, the well-known French astronomer, has 
drawn attention at a recent meeting of the French 
Academy of Sciences to the apparent geological law 
that the cooling of the terrestrial crust goes on more 
rapidly under the sea than with a land surface. Hence 
he argues that the crust must thicken under oceans at 
a more rapid rate, and so give rise to a swelling up and 
distortion of the thinner portions of the crust, in other 
words, to the formation of mountain chains. 



Zinc Etcblne. 

A zinc plate having a smooth polished surface is 
taken, and upon it is drawn the required design with 
an ink composed of asphaltum, turpentine, and oil 
(enough to keep the composition in a liquid state), and 
a little lampblack to darken it. Or, if the object to be 
reproduced be an engraving, either stone, plate, wood, 
or any other material, it is transferred by the usual 
mode ; that is, by taking an impression from the en- 
graving on " transfer paper," and thence to the zinc 
plate. 

The transfer ink used is a compound of ordinary 
lithographic printing ink and asphaltum, in the pro- 
portion of about one-third of the latter to two-thirds 
of ink. The drawing or transfer having been com- 
pleted, and before the ink has become dry, it is covered 
with a coat of po wdered resin or copal, the back of the 
plate being also coated with asphaltum to render it 
acid proof. The plate is now ready for the bath, which 
consists of muriatic acid of about 13 speciflc gravity 
(or other suitable acids either in their pure or diluted 
state, such as nitric acid, etc.), where it is allowed to 
remain about fi ve seconds. It is then taken out, washed, 
dried, and, when dry, heated only enough to melt the 
powdered resin or copal, so as to form a crust which 
will protect the edges of the drawing or transfer which 
has been formed by the first exposure of the plate to 
the etching agent. The plate is next returned to the 
bath of muriatic acid, again allowed to remain about 
five seconds, and washed and dried once more. Those 
portions which are high enough to print are then 
covered with asphaltum, and another coat of powdered 
resin or copal is added, after which it is replaced in 
the bath and allowed to remain until sufficient depth 
is obtained on the exposed parts. These operations of 
covering the plate and returning to the acid may have 
to be repeated three or four times, according to the 
nature of »the work. The plates used are, of course, 
restricted to such metals as are affected similar to zinc. 



New Process for Tin Plates. 

A patent has been recently granted to Mr. William 
H. Brown, of Jersey City, for a novel process of manu- 
facturing continuous tin plates. The plates in ques- 
tion are made of steel, and the process consists in pro- 
ducing a sheet of steel of any continuous length and of 
required width by first rolling the metal hot and after- 
ward rolling it cold, until a proper thickness and 
perfectly smooth surface is obtained. H^ext, the sur- 
face of the sheet is scoured, and then it is afterward 
passed through a bath of molten tin, thus receiving its 
coating. Finally, the sheet is subjected to a rolling 
operation, under heavy pressure, between highly pol- 
ished rolls, by which the tin and steel are condensed 
and consolidated together, and the surface hardened 
and polished. The Inventor states that by this method 
the tin will be found to be so hardened upon and in- 
corporated with the steel as to produce a tin plate 
which is superior in most respects to any tin plate 
wherever produced, and which, owing to the homo- 
geneous molecular structure of steel, differs essentially 
from any tinned iron plate, because the fibrous 
structure of the iron would render it impossible to 
subject it, after tinning, to such a heavy rolling as is 
here employed without it working its fibers into or 
through the tin in such a manner as to leave the tin 
very thin in some places, or breaking through it en- 
tirely. The purpose to which these plates are to be 
applied is the same as that for which tin plates are at 
present employed— namely, roofing, tinware, etc. 



A New Bleacliing Process. 

Messrs. Jacobson Brothers, of Berlin, are stated to 
have discovered a new process for bleaching vegetable 
and animal fibers, which is likely to prove of great 
utility. Hitherto the use of oxygenated water for 
bleaching purposes has been very limited, as this 
product soon loses its efficacy if carried to any great 
distance. The inventors found that oxygenated water 
can, in most instances, be replaced with advantage by 
baths obtained by adding peroxide of barium to the 
solution of certain salts. The peroxide of barium is 
decomposed very slowly in the water, and throws off 
oxygen. These decoloring properties imparted to the 
saline solutions are, to a considerable extent, inde- 
pendent of the nature of the salts, and the most favor- 
able results are obtained with alkaline silicates, the 
chloride of ammonium, and the alkaline borates. The 
chloride of magnesium and phosphate of sodaactless 
powerfully, and still less the sulphates. The propor- 
tional weight of the salts, and the water in which they 
are dissolved, vary considerably, but a mixture of one 
part of peroxide of barium, one part of silicate of soda, 
and 100 parts of water is sufficient in most instances. 
A more concentrated solution may be employed for 
bleaching vegetable fibers, such as linen, jute, rags, 
paper pulp, etc., but in the case of animal fiber a 
stronger proportion of silicate might act prejudicially, 
owing to the alkali which is disengaged. For jtlte and 
linen the process requires one or two days. The per- 
oxide of barium may be mixed with the silicate solu- 
tion, or a mixture of pulverized peroxide of barium 
and silicate may be dissolved in water. 
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FHOTOeSAfHIC K0TE8. 

Treatment of Mixed Hypo and Alum Baths. — At the 
convention of photographers held in Chicago, 111., last 
August, President Cramer made the following inter- 
esting remarks about the development of dry plates in 
hot weather and the proper method of mixing the 
hypo and alum baths : 

He says : " In preparing the developer, dilute the 
alkali solution with half its quantity of ice water, from 
an ice cooler. After the plate is developed, to pre- 
vent filling, donot wash it under a stream of water, but 
place it in a dish, then change the water a couple of 
times and press it to the hypo solution. All danger of 
filling can be avoided by using a strong dose of alum in 
the bath, as much alum as hypo. The alum will tan 
the gelatine until it is almost as hard as sole leather, 
after it is thoroughly fixed ; so hard that you can 
barely scratch the film off the glass with your finger 
nail. 

" Such a bath with a large amount of alum will na- 
turally fix a little slower, but it will be an advantage 
to leave the plate in a little longer, because the film 
will be rendered more insoluble thereby. If the plate 
is left in long enough, you can take it out and wash as 
long as you please. It will be sufBciently tough and 
bard to stand the water in any climate, even in tropi- 
cal countries." 

Referring to the white precipitate which usually oc- 
curs when the two chemicals are mixed, he continues : 
" The precipitate is formed of sulphur and alum. This 
should be allowed to settle until the solution is clear, 
before the bath is used. An addition of bicarbonate of 
soda prevents further precipitation. For example, two 
pounds of hypo and half a pound of bicarbonate of 
soda are dissolved in one gallon of water, which is 
then mixed with another gallon of water having in it 
two pounds of powdered alum previously dissolved, 
making a total of two gallons of fixing solution. 

" This addition of bicarbonate of soda seems to keep 
the solution clear for a long time." 

Function of Sulphite of Soda in the Pyro Devel- 
oper. — In regard to this, President Cramer said : " It 
has the beneficial effect of preserving the pyro from 
decomposition. Pyro is a substance that has great 
afBuity for oxygen. An aqueous solution of pyro will 
soon decompose, as the pyro absorbs the oxygen which 
is contained in the air and water. The addition of 
sulphite of soda will retard this decomposition, because 
the sulphite has great aCQnity for oxygen. 

" Besides this beneficial effect of preserving the pyro 
from decomposition, it also prevents the j-ellow color 
which' would be produced if pyro and alkali were alone 
used. Pyro with sal soda or carbonate of potassium, 
without sulphite, will make negatives as yellow as a le- 
mon. If you add sulphite, you will observe the yellow 
color decreases in the same proportion as you add more 
sulphite. If you add four parts of sulphite of soda to 
one part of carbonate of soda, you will have no yellow 
color to speak of, but a gray negative that resembles 
the collodion negative of former times. 

" It is necessary to use pure sulphite of soda and to 
keep it in bottles tightly corked, as it is liable to be- 
come converted into sulphate of soda. 

" Dry pyro is used by many operators, but the solution 
is more convenient and accurate. I have found from 
experience that sulphurous acid is the best preserva- 
tive for pyro. I have prepared solutions of pyro in 
water, with the addition of several acids, to note their 
respective preservative qualities, and have put them 
on the shelf for a long time. 

"After a couple of months, I found all solutions 
changed materially. The one with sulphurous acid 
kept best of all. I have found it is not easy to get sul- 
phurous acid from any drug store. It had no odor at 
all. Sulphurous acid should have a ver3'' strong odor, 
the same as a burning match. I recommend the pre- 
paration of sulphurous acid by each individual. It is 
quite simple, and is performed as follows : If you add 
sulphuMc acid to a solution of sulphite of soda, at 
first no odor will be perceptible, as sulphite of soda 
contains a small amount of carbonate which has 
first to be neutralized before any sulphurous acid is 
liberated, which manifests itself by the peculiar odor 
already described. 

" I recommend the following solution : To six ounces 
of .water add fifteen minims of sulphuric acid and one 
drachm of sulphite of soda in crystals. After dissolv- 
ing, add one ounce of dry pyro." 

————— — < c ■ » » 

Neir and Valuable Antlseptlca. 

Prof. Wm. Thomson, F.R.8. (Manchester), has con- 
tributed a paper to the British Association on the 
"Antiseptic Properties of Some Fluorine Compounds." 
He said that some time ago he was engaged in trying 
to find a substance which would act as a powerful anti- 
septic, etc., which was not volatile, and which was not 
destroyed by oxidation. He tried the effects on flour 
pMte and on meat chopped into small pieces and mixed 
<with water, of i very large iiumber of chemical com- 
pounds, and found that those which had the most re- 
ntaj'kable antiseptic properties were the compounds of 
fioorine, hydrofluoric acid, the acid and neutral 'fluo- 
rides of sodium, jratassiam, and ammonium, and the 



fluosilicates of those bases. Of these compounds, he 
found sodium fluosilicate to be the one which for its 
powerful antiseptic and unobjectionable properties was 
the one which for the general purpose of an antiseptic 
was perhaps the best suited. 

This body was not poisonous, possessed no smell, and 
was sparingly soluble in water. It had only a very 
slightly saline taste, and might be therefore employed in 
preserving food without communicating any taste to 
it. Many experiments had been made with it for sur- 
gical purposes. A saturated solution which con- 
tained 0'61 per cent of the salt was not irritating to 
wounds, while it possessed greater antiseptic power for 
animal tissues than 1 part of perchloride of mercury in 
1,000 of water, which was a stronger solution than that 
which could be generally employed for surgical pur- 
poses without producing poisonous effects. 

It was suggested that the antiseptic under considera- 
tion might be of great value in sewage irrigation, pro- 
vided it had no injurious effect on vegetation. Prof. 
Thomson said his own experiments showed that sodium 
fluosilicate did not destroy grass so rapidly as common 
salt. He had been told that the substance removed un- 
pleasant smells from the hands, and a solution of it 
would, therefore, be useful for medical men after per- 
forming objectionable operations. Sodium fluosilicate 
could not be obtained in a concentrated solution. It 
dissolved slowly, but the small quantity thus obtained 
was a powerful antiseptic and deodorizer. 



Some Electrical Fishes. 

A lecture on " Electrical Fishes " was delivered at the 
Royal Institution several weeks ago, by Dr. Burdon 
Sanderson, who has had the opportunity of studying 
the physiology of the " torpedo " fish during a recent 
visit to the shores of the Bay of Biscay. With a view 
of making his subject more interesting, the lecturer 
not only gave the results of his research, but also com- 
pared the physiological structure of the torpedo (Tor- 
pedo vulgaris) with those of Malapterurus eleetricus 
and Gymnotus eleetricus, while the Zoological Society 
had placed a fine living specimen of the latter fish at 
his disposal during the evening. It was with a fish of 
the latter type that Faraday experimented, and found 
that the strongest shocks were obtained by touch- 
ing the fish simultaneously at the head and tail, 
while scarcely any effect was observed on touching 
each side at the same distance from the extremities. 
He calculated that at each medium discharge the ani- 
mal emitted as great a force as the highest charge of a 
Leyden battery of fifteen jars exposing 3,500 square 
inches of coated surface. 

The gymnotus, or electrical eel, is common in the 
tributaries of the Orinoco, and is generally captured 
by causing the fish to expend their shocks upon horses 
driven into the stream, until exhausted, when they 
become an easy prey. The electrical organs form more 
than half the body, and consist of four batteries, two 
on each side, one above the other, the uppermost or 
dorsal being the larger. These batteries consist of a 
series of parallel piles placed horizontally in a direc- 
tion from head to tail, each layer consisting of proto- 
plasm upon the upper and nerve upon the lower sur- 
face, and these are again subdivided by transverse 
sections. 

In the malapterurus, a genus of fishes of the family 
SiluridcB, the whole animal is clad in a tegument of 
dense tissue, which in this case constitutes the elec- 
tric organ and is connected with the nervous system 
by one large nerve. It is remarkable that the natives 
on the Congo use the same word for the name of both 
this fish and the telegraph. The torpedo, which is 
allied to the skate, and varieties of which are found in 
the Mediterranean, Atlantic, and Indian seas, differs 
from both of the former in possessing a special brain, 
or rather a special lobe oj the brain, termed the " elec- 
trical lobe," which is situated behind the cerebellum, 
and has control over the electric organs of this fish. 
These organs are divided by means of a number of ver- 
tical columns, about five hundred in an ordinary speci- 
men of the torpedo, although in the case of one caught 
off the coast of the United States, 5 feet in length and 
13 stone in weight, one thousand of these columns were 
observed. The divisions between the columns are 
again subdivided into compartments presenting a 
honeycomb appearance, and to each of' these com- 
partments five nerves are attached, so that in a me- 
dium sized fish some twelve thousand nerves are em- 
ployed in the electric organs. 

Dr. Sanderson gave a very elaborate description of 
the arrangement of the nervous system in the torpedo, 
showing how the large nerves pass along the vertical 
columns, sending out branches to each of the cells on 
either side, the nerve invariably passing along the 
lower side of the cell wall. Throughout the lecture 
Dr. Sanderson illustrated his remarks by photographed 
sections of the parts under discussion thrown upon a 
screen, but at this stage some very fine microscopical 
slides were projected, the results of the lecturer's re- 
cent work. These slides not only illustrated the gen- 
eral arrangement of the nerves, but, descending into 
further detail, showed that the principal nerves were 
sheathed, while the smaller ramifications were not, 



while at the end of the nerve there was no complex 
structure observable, but a simple termination. 

Having thus brought before his audience the least 
technical of his observations. Dr. Sanderson proceeded 
to discuss the origin and use of the electric organs in 
fishes. In most cases the initial development of the 
electric organs is similar to the development of muscle, 
but in the malapterurus it is not the muscular system 
which is transformed, but the skin, glands, and other 
parts connected with the skin. 

The lecturer raised the question as to why fishes had 
been provided with such a weapon of attack or defense. 
In the case of the torpedo, has the torpedo degene- 
rated into the skate through not making use of its 
electrical organs, or is the skate the original form of 
the torpedo? Both hypotheses seem unstable, as it 
hardly seems probable that a fish would cease to 
make use of such a useful adjunct as electricity in 
procuring food, or that it should by any circumstances 
develop an organ of which there is no sign in the 
original, although some naturalists assert that in the 
tail of the skate there is a development which may 
allow of such a possibility. Dr. Sanderson, however, 
thinks it quite as probable that the electric organ 
should be formed from the muscular system as the 
muscle formed from the electric organ, and prefers to 
consider that they both have their origin in a simpler 
element. If such be the case, by what steps have these 
organs progressed in their development from the origi- 
nal matter 1 The lecturer expressed an opinion that 
most probably an answ«r would be found to this ques- 
tion in an exhaustive microscopic examination of the 
nerve. Looking at it from the physiological side, the 
only difference between the muscles and the electric 
organs is that one is supplied with motor nerves, the 
other with electromotor nerves. 

Another remarkable fact recently observed by Dr. 
Sanderson, to which he drew attention, is that two 
kinds of shocks are experienced in experimenting with 
electrical fish. Thus, when a fish is suddenly touched 
or attacked, a sharp explosive shock is felt, but the 
more normal effect is a prolonged series of smaller 
shocks of inferior intensity. The lecturer made this 
point very apparent to his audience by touching the 
specimen of gymnotus present simultaneously at the 
head and tail with two wires connected with an elec- 
tro-magnet, when the shocks delivered were made per- 
ceptible by the movement of a paper lever, the shadow 
of which was thrown upon the screen. The chairman 
was even more favorably situated, as he was enabled, 
by means of a telephone, to hear the distinct shocks 
produced. 

Dr. Sanderson also gave the results of a series of ex- 
periments conducted with regard to the measurement 
of the period of time elapsing between the "exhorta- 
tion " of the fish and the delivery of its shock, and 
also concerning the duration of the shock. He found 
that after a sudden attack, one-hundredth of a second 
elapsed before the primary single response to the ex- 
hortation was obtained, the discharge reached its max- 
imum power one five-hundredth of a minute after its 
commencement, and had a duration of about one- 
fourth of a second. On continued irritation, a number 
of smaller shocks were received, recurring at intervals 
of about one-fiftieth of a second. 



Transplantlne Nnt Trees. 

D. B. Weir, of Marshall, 111., offers his own expe- 
rience to disprove the theory that has been advanced 
by various writers for several years, to the effect that 
in raising nut-bearing trees they are liable to be lost 
by transplanting. He states that during the past 
twenty-four years he has transplanted thousands of 
black and white walnut trees, one, two, and three years 
old, with as little loss as he has met with in transplant- 
ing trees of any other hardwood variety. A year ago 
last spring, according to the Northwest Lumberman, 
he transplanted 10,000 one and two year black walnuts, 
late in the season, and in a careless manner, and though 
the following summer was quite dry, nearly every tree 
grew. Last spring he transplanted 3,000 trees two 
years old, also late, with as little labor as possible, in 
thick rows, and now, after one of the driest seasons 
ever known, nearly all are alive. Last spring, also, 
Mr. Weir sent some nursery stock, including 400 one 
year' and 400 two year black walnuts, to Northwestern 
Iowa, where there has been scarcely any rain for two 
years. A report came back from the customer July 1, 
that the drought had killed all the trees except the 800 
walnuts, every one of which was alive and growing 
nicely. 



Files as Disseminators of Tuberculosis. 

A recent number of the Gazette Hebdomadaire de 
Medecine et de Chirurgie contains an abstract of an 
interesting communication to the French Academy of 
Sciences, on the dissemination of the tubercle bacillus 
by files. They settle in great numbers upon the sputa 
of phthisical patients, become gorged with the bacillQs, 
and then convey it to articles of food. The recom- 
mendation which the authors. Dr. Spillmann and 
Dr. Haushalter, found on these observations is that 
the sputa should be rapidly and thoroughly disinfected. 
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IHFBOVED LAHF AND INC0MBT7STIBLE BUBNEB. 

The accoinpanying illustrations show two forms of 
an improved lamp, in which the chief distinguishing 
feature is a compound wick, compobed of an incom- 
bustible tip piece of mineral or refractory material and 
a cotton or other like fibrous or wick section, for feed- 
ing the burning fluid or oil to the tip piece. In the 
Argand or round burner form of lamp, the upper por- 
tion of the burner is connected with the cap which fits 
over the neck on top of the reservoir by three wick 
tubes, which admit air between them to the body of 
the burner, which is composed mainly of an inner tube, 
an outer cylinder, through the bottom of which the 
wick tubes communicate, and an upper adjustable cyl- 




THE YANEZ ARfiAND LAMP, INCOMBUSTIBLE WICK." 

Inder screwed on to the latter. The latter cylinder 
carries the shade, and air is admitted to the exterior of 
the flame through the perforated diaphragms, air 
being supplied to the inside of the flame through the in- 
ner tube, on top of which is a perforated diaphragm (not 
shown). Between the inner tube and outer walls of the 
burner is carried the compound wick, having a tubular 
tip piece. A, of bath brick, unglazed pottery, or other 
like porous material, which projects slightly above the 
burner when the lamp is burning, and is held in place 
by the inner tube and the upper contracted portion of 
the outer cylinder, between the walls of which the 
tubular tip piece is loosely fitted. The lower end of ths 
tip piece rests upon the upper end of a wick, B, consist- 
ing of a loose filling of fibrous material arranged between 
the inner tube and the lower portion of the outer cyl- 
inder. This loose filling may be made by unraveling 
the upper ends of the wicks, and serves to supply the 
oil or fluid taken up through the wicks by capillary at- 




THE YANEZ HAND LAMP, INCOMBUSTIBLE WICK. 

traction to the porous tip piece, which by its absorp- 
tion keeps the flame supplied with the necessary burn- 
ing gases or vapors. The amount of flame is regulated 
by screwing or unscrewing the adjustable outer cylin- 
der, C, thus more or less exposing the tip piece ; or the 
flame may be extinguished by sufficiently screwing up 
this cylinder, a spring catch, D, preventing its being 
accidentally detached when adjusted to its extreme up- 
ward position. The bulb-shaped flame spreader, F, is 
bollow, and forms a passage for the supply of air to the 
interior of the flame. The bulb is readily adjusted up 
or down by the finger screw, F. 
The hand lampshown, whichmayalso be constructed 



in other forms, has a tip piece, G, of similar material to 
that heretofore noticed, but is made in flat or rectangu- 
lar form, as shown in Fig. 1. It is held in a clamp or 
holder, H, forming a pincers-like clip, with a trans- 
verse tubular construction at its base, through which 
a cotton or other like fibrous wick is passed, and which 
descends into the lamp reservoir to supply the oil or 
burning fluid by capillary attraction to the tip piece, 
G. The wick clamp or holder is supported by a rod, 
I, which rests upon the interior bottom of the lamp. 
The wick clamp is thus held at a fixed or given alti 
tude, fitting loosely at the top within the wick tube. 
To regulate the flame, the burner, J, is turned to the 
right or left, to screw or unscrew its lower neck down 
or up within the fixed top of the reservoir, thus expos- 
ing more or less of the tip piece above the wick tube. 
Fig. 3 shows a modification of the tip piece, G, with a 
lateral slot and tubular opening through its upper part, 
which facilitates the gasification of the oil. 

These improvements form the subject of two patents 
recently issued to Mr. Adolf o Sdenz Yaiiez, Jefe de Con- 
struciones Civiles, Inspeccion Gen'l de Obras Publicas, 
Habana, Cuba (Chief of Civil Constructions in the 
General Inspection of Public Works, Havana). 
♦< w > » 

Those Grasping Rallnray monopolies. 

A magazine published in Philadelphia in 1818 gave 
the following as an item of news: "In the course of 
the twelve months of 1817, 12,000 wagons passed the 
Alleghany mountains from Philadelphia and Balti- 
more, each with from four to six horses, carrying from 
thirty-five to forty hundredweight. The cost of car- 
riage was about $7 per hundredweight, in some cases 
as high as $10, to Philadelphia. The aggregate sum 
paid for the conveyance of goods exceeded $1,500,000." 
To move a ton of freight between Pittsburg and Phila- 
delphia, therefore, cost not less than $140, and took 
probably two weeks' time. In 1886, the average 
amount received by the Pennsylvania railroad for the 
carriage of freight was three-quarters of one cent per 
ton per mile. The distance from Philadelphia to Pitts- 
burg is 385 miles, so that the ton which cost $140 in 
1817 was carried in 1886 for $2.87. At the former time 
the workingman in Philadelphia had to pay $14 for 
moving a barrel of flour from Pittsburg, against 
twenty-eight cents now. The Pittsburg consumer paid 
$7 freight upon every 100 pounds of dry goods brought 
from Philadelphia, which 100 pounds is now hauled in 
two days at a cost of fourteen cents. 



A DEVICE TO KEEP VISE JAWS FABALLEL. 
A simple device for securing perfect accuracy in the 
movement of the movable jaw of a vise, and which 
avoids the trouble of changing the adjustment by 
hand, is shown in the accompanying illustration, and 
has been patented by Mr. Edward D. Sloan, of No. 
3102 Lafayette Street, Denver, Col. A fixed jaw is se- 
cured to the bench, and is curved at the upper end in 
the usual way, a similar movable jaw being swiveled 
opposite thereto by a screw, on the outer end of which 
is the handle for operating the vise. To the upper and 
lower cross timbers of the bench, near the rear, are 
pivoted levers which cross each other, a pin on one 
lever sliding in a slot in the other lever, the outer ends 
of these levers being connected with bars which extend 
through mortises in the fixed jaw, one bar being piv- 
oted in the lower ]iart and the other bar in the upper 
part of the movable jaw. By this means, when the 
screw is operated to carry the movable jaw in or out, a 
perfect parallelism of the jaws is maintained. This 
invention is especially adapted for vises used by wood 
workers, but may also be applied with iron vises. 



A SAFETY PACKAGE FOE MONEY, 
A box in which money in' the form of bills can be 
placed and clamped so that none can be removed 
without breaking the seals, and so that the contents 
may be seen at any time, is shown in the accompany- 
ing illustration, and has been patented by Mr. Clarence 
R. Arnold, of Wellsville, Ohio. The box is made of 
sheet metal plates, their upper edges riveted to an 
inner strengthening frame, while to the bottom is 
attached a metallic frame made of a central bar and 
two cross pieces, the ends of the latter being bent up 
and riveted to the side walls of the box. From the 
center of each of these cross pieces posts extend 
upward within the box, the posts being threaded, and 
a clamping plate, apertured to fit over them, being 
held down upon a pile of bills, placed between the 
posts, by winged nuts. When the bills are so clamped, 
the bills being also impaled on a vertical needle screwed 
into the base if that be deemed necessary, a cord or 
ribbon is passed through the eyes of each of the nuts 
and tied and sealed on the clamping plate near its 
center. In each of the side faces of the box are small 
panes of tough glass through which the bills can be 
plainly seen, a pointeron the clamping plate registering 
with a scale on one of the panels. The small figure 
shows the under side of the cover, which has two fixed 
projections that fit under one of the side lengths of the 
frame, and a double-armed locking bolt arranged to be 
thrown outward and beneath the opposite side length 



of the frame, the operat^ing lever for this bolt having 
an upward extension and connection on which is 
placed one of the seals used in fastening on the address 
tag. The advantages of a package of this kind, re' 
quiring no keys, and to use which no combination has 




ARNOLD'S BANKER'S SAFETY EXPRESS BOX. 

to be remembered, recommend its employment also for 
valuable papers, such as bonds, wills, etc., which are 
usually deposited in safes, the package affording only 
sufficient means of viewing its contents to obviate the 
danger of substituting other papers for those thus put 
under seal. 



AN IMPROVED BELT SHIFTING DEVICE. 
A device to be applied to a shaft near a pulley, to 
receive the belt when slipped off from the pulley and 
to facilitate the shifting of the belt back upon the pul- 
ley, is represented in the accompanying illustration, 
and has been patented by Mr. George H. Lowe, of 
Middletown, N. Y. A frame with a curved bear- 
ing and two side pieces, all cast in one piece, is held 
to the shaft near the pulley by a strap, and prevented 




^^^^ 



SLOAN'S VISE EQUALIZER. 

from turning on the shaft by an arm secured to a sup- 
port, or the device may be made fast to the hanger. 
Between the side pieces of the frame are centrally jour- 
naled two rollers, and on either side of them is hinged 
a rod carrying a tilting roller, the outer end of each 
rod passing through a slot in the side piece. The 
outer ends of these rods may be lifted in the slots, so 
that the tilting rollers they carry will lift the outer 
edge of the belt to cause it to run off from the rollers 
upon the pulleys, a handle with a rod bent to act as 
a fulcrum being employed for this purpose. The per- 
ipheries of the several rollers are arranged on a curve 
of the same radius as that of the pulley, so that a belt 
slipped from the pulley upori the rollers will be held 
upon the same plane with the circumference of the 
pulley. 




LOWE'S BELT SHIFTES. 
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TH£ BACE FOS THE AHEBICA'S CVF. 
The first of this season's races for the America's cup, 
won last year by the Mayflower, sailing against the 
Galatea, occurred on Sept. 27, 1887. The cup was held 
by the New York Yacht Club, subject to challenge, 
and expecting one from some English yacht. On Sept. 
32, 1886, the challenge came. It was received by cable 
message dated the preceding day, on behalf of Mr, 
Jas. Bell, and signed by William York, secretary of the 
Boyal Clyde Yacht Club. Soon it was understood that 
a special boat was to be built for the contest. Several 
new yachts, therefore, were built here for the purpose 
of meeting the Scotch adversary. Previous races had 
made it perfectly clear that the English could build 
very fast boats, although they had always lost the 
America's cup races. The name of the intended com- 
petitor, the Thistle, was first divulged on Nov. 18, 
1886, but aU attempts to obtain a statement of her 
dimensions were futile, as the utmost secrecy was ob- 
served in her building and launching. The Shamrock 
and Titania, both of second-class size, were built in the 
belief that the Thistle would be about seventy feet in 



teen races on the other side, winning eleven firsts, one 
second, one third, and twice not being placed. Thus 
her position was firmly established as the fastest yacht 
in England, the renowned Irex even having to ac- 
knowledge her superiority. 

The Thistle left England July 25, and reached New 
York August 16, making a 22 days' run. The Volunteer 
spent the yachting season, up to the date of and after 
the arrival of the Thistle, in racing and cruising with 
other yachts, and it was generally acknowledged that 
she was by far the fastest boat in America A trial race 
with the Mayflower was sailed on Sept. 16, when the 
Volunteer appeared so distinctly superior that she was 
at once chosen as defender of the America's cup. 

The Thistle and Volunteer were put in the dry dock 
before the contest, when the hulls of each could be ex- 
amined by those interested. The Thistle appeared of 
very handsome model, but no reason for the secrecy 
maintained about her lines could be discerned. She 
is much wider than the typical English cutter, and has 
her forefoot very much cut away, probably to make 
her quick in stays. 



It was won by the Volunteer ijy the superiority of 
her windward work. In the run home before the wind 
the Thistle gained nearly three minutes on her rival. 
The following is the ofiScial time: 









Stapled 






Start. 


Finish. 


Time. 


Time. 


Name. 


B.M.S. 


H. M. 3. 


H M.S. 


H.M.8. 


Volunteer 


... 10:40:5(9< 


4:23:47 


5:48:56)4 


5:42:56)4 


Thistle 


... 10:40:81 


4:35:12 


5:54:51 


5:54:44 



The cup therefore remains here, the Volunteer com- 
ing in about two miles ahead in the second race. 

We publish outline views of the two yachtsand their 
sheer plans and midship sections, giving a good idea of 
their respective features arid points of resemblance and 
difference. 



" The Deadly Toy Pistol." 

Dr. John Homans has lately made certain pointed 
statements concerning the damage done by this infernal 
contrivance, in the form of a letter to the editor of the 
Boston Transcript. He says he has now two boys un- 
der his care whose hands have been injuredby the toy 





THE VOLUNTEEB. 



THE THISTLE. 






SHEEE FLAN OF THE VOLUNTEER. 



SHEEB FLAN OF THE THISTLE. 




HISSEIF SECTIOK OF THE VOLUNTEEB. 

length. The disappointment of their owners at being 
excluded from the contest must have been very keen. 
It was only on March 39 of the present year that the 
general dimensions of the Thistle were known, when 
they were forwarded with the ofiQcial challenge. 

Mr. Bqrgess, the builder of the Puritan and Mayflower, 
believed that he could surpass both these efforts. He 
was accordingly engaged to model a new yacht to com- 
pete, if successful in the trial races, for the coveted 
trophy. On April 1, Gen. C. J. Paine, of Boston, gave 
Mr. Burgess the order for the boat, and Pusey, Jones 
& Co;, of Wilmington, Delaware, . contracted to build 
her. The work was done with the utmost expedition. 
ShBi was launched on June 30, and three weeks later 
vaifdfi. her first trial trip. She was named the Volun- 
tfiMr, and was built of steel. The Thistle, also -of steel, 
'WH launched on April 26i and sailed her first trip on 
1^'' 12. In her building and launching the utmost 
seereey was perserved, and at once the most marvelous 
stories of her speed began to appear. She sailed in M- 



The first race was won by the Volunteer. It was 
sailed under the following ofBcial measurements, ac- 
cording to the certificate of Mr. J6hn Hyslop, the 
measurer : 

Thistle. Volunteer, 
ft. ft. 

Length for tonnage 96-5 98-58 

Length over all 1085 10623 

Length on water line 86'46 85'88 

Breadth of beam 803 2316 

Dcpthofhold 1410 lo-go 

Tons, old meaenrement 853'94-95 2098-95 

FOr time allowance 89-80 89'35 

The Volunteer allows the Thistle five seconds. 

The course was the inside course of the New York 
Yacht Club, from a point within the Narrows, down 
New York Harbor, to and around the lightship, and 
return, following the main ship channel. The length 
of the course is 38 nautical miles (about 42^ statute 
miles). The Volunteer came in over twenty minutes 
ahead, averaging again of neariy'half a minute per 
mile, representing at the average rate of sailing in 
distance gained per mile about 370 feet. The actual 
space separating the two at the conclusion was about 
%]4 Tniles. 

The following is the ofiBcial time : 

EUapted Corrected 
Start. Finish. Time. Time. 

B. M. S. H. M. B. B. U. S. B. U. 3. 

Volunteer. 12:34:58)4 5:28:16)4 4:53:18 4:53:18 

Thistle... 12:83:06 5:45:5894 6:18:46Ji 5:12:41?4 

The second race was set for September 29, but was 
postponed to September 30 for lack of wind. 

It was sailed on the outside, course twenty miles to 
windward and return. 




HmSHIF BECTIOK OF THE THISTLE. 

pistol, and that four years ago he had five patients 
whose injuries were due to the same implement, all of 
whom died of tetanus. He thinks the wound is gene- 
rally produced by the cartridge exploding in the hand, 
either by coming back through the breech or in some 
other way. — N. Y. Med. Jour. 



Very elastic caoutchouc tubing gradually loses some 
of its elasticity. Later, the tubes break on stretch- 
ing, even if previously laid in warm water, and finally 
they crack if pressed between the fingers. This change 
is put down to a very slow formation of sulphuric a«id 
by the action of moist air on the sulphur contained in 
the caoutchouc. By frequent washing with slightly 
alkaline water, the action of the acid is prevented. 
Tubes washed five or six times a year remained per- 
fectly elastic. 
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A 8ELF-SE0ISTEBIN0 MEASTTBE FOB LTTHBEB. 

An improved device for calculating the surface or 
board measure of lumber of any given length, and 
registering the several measures taken, is illustrated 
herewith, and has been patented by Mr. John U. S. 
Sands, of Meservey, Cerro Gordo County, Iowa. Fig. 
1 is a perspective and Fig 2 a sectional plan view. Fig. 
3 showing a front elevation with part of the front plate 
broken away. The front plate of the casing is re- 
movable, and has an opening in its middle through 
which appear the numerals representing the number 
of feet measured. From the rear of the casing extends 
a box, which serves as a handle when using the 
measurer, and in the casing is journaled a shaft carry- 
ing a wheel with sharp-pointed teeth which extend 
through a slot in the bottom of the casing, the teeth 
being adapted to engage the board to be measured as 
the casing is moved across the width of the board. On 
this shaft is also secured, within the box forming the 
handle, a pinion which meshes into one of a series of 
different sized gear wheels secured on a shaft journaled 
in inclined position, these gear wheels meshing into a 
pinion mounted to slide on and turn a shaft parallel 
with their outer edges, the pinion being moved forward 
or backward to engage either of the gear wheels. This 
pinion is moved sidewise on its shaft by means of a 
forked arm on a threaded rod in the handle casing, 
operated by a knob in the outer end, by which also a 
pointer is moved on the top plate of the handle box 
to register with numerals indicating the length of the 
lumber to be measured. 

The shaft on which this pinion is moved, to mesh 
with the larger or smaller gear wheels, carries on 
its outer end, in the larger casing, a unit disk, 
with the numerals to 9, and subdivisions of J^, 
a lug on this disk engaging at each revolution one 
tooth on the central or tens disk, and a pin or lug 
on the latter disk engaging at each revolution a 
tooth in the hundreds disk, which has numerals 
from to 19. When it is desired to measure the 
surface of lumber of different widths, but of a cer- 
tain length, the Unob at the outer end of the 
handle casing is turned till the pointer registers 
on the top plate with figures indicating the 
length, the several disks having been set to indi- 
cate zero at the opening in the front plate. . The 
measurer is then run across the width of the lum- 
ber, so that the teeth of the wheel extending 
through the slot in the bottom of the casing, by 
their hold on the wood, turn its shaft and operate 
the gear wheels, whereby a corresponding motion 
is communicated to the disks carrying numerals, 
and the measure is indicated at the opening in 
front of the casing, each successive measure made 
revolving the gear wheels and disks proportion- 
ately to the width of the lumber which the measure is 
passed over. The disks are readily turned to the zero 
point by knobs projecting through the front plate. 



Hypnotlam. 

The doings of Professor Charcot's school are certainly 
curious, but the late communication of M. J. Luys to 
the Aeademie de Medecine, on the experimental solici- 
tation of emotional phenomena in patients while in the 
hypnotic state, is so. very extraordinary that I cannot 
pass it by. M. Luys is well known as having studied 
localization in the brain, and for his works on ner\'ous 
diseases. He says that his present experiments were 
undertaken to confirm those made by M. Bureau and 
M. Bourn, and presented by them to the scientific con- 
gress held at Grenoble in 1885. In a few words, the 
experiments relate to the action of certain substances 
purely physical in character, and yet having a decided 
effect on the emotions of these subjects while in the 
hypnotic state. This seems to vary according to the 
susceptibility of the person or the different substances 
employed. They appear to be simply placed in a tube, 
and this is held against certain parts of the body. 
Exact details of the mode of operating will be given 
hereafter, as the Academy has named a commission of 
five members to examine into the matter and report 
upon it. The following are some of the statements 
made by M. Luys: 

The physical action of certain substances, such as 
strychnine, thyme, sparteine, morphine, atropine, 
and spirits, such as cognac, rum, etc., at a distance is 
certain. Many different patients were experimented 
upon, and, as they were entirely ignorant of what sort 
of substance was being applied to them, there could 
be no deception on their part. Moreover, nothing is 
said to the patients, as the substance is silently applied 
to the part. Instantaneous photographs of the effects 
produced were taken, copies of which were passed 
around to show the different emotional phases that the 
subjects passed through while under the influence of 
the physical action of the drugs mentioned. It would 
a(>pear, for instance, that under sparteine the inspira- 
tory muscles go into a convulsion and the whole region 
of the neck gets hard, while the patient becomes in- 
capable of speaking. Morphine acts differently ac- 
cordingly as the tube holding it is placed on the right 
or left side. For instance, placed on the left side of the 
back part of the neck, it brings about at once an ex- 



pression of terror, which changes to violent anger if 
the action is prolonged. If, however, the same tube is 
placed just back of the right ear, the whole scene 
changes and the subject passes at once into a languid 
state and drops into the chair with the soft expression 
seen on the faces of patients who haVe taken an in- 
ternal dose of morphine. 

Atropine seems to have an action that causes an ex- 
treiije state of weakness. The patient remains seated 
with his face long drawn out and his eyes vague and 
fixed. If its action is prolonged, the whole body gets 
stiff and the subject falls into a true opisthotonos. 
Cognac, rum, and champagne used in the same physi- 
cal form are said to produce the same stages of in- 
toxication as when taken in the usual way. Drunk- 
enness comes on in eight or ten minutes, passing 
rapidly frbm the first slight excitation into complete 
resolution and inability to stand upright. The dose 
used in these last cases was 20 grammes [5 drachms] of 
cognac in the tube, and the process of getting sober 
again passed through the same phases that are usually 
observed, and took only the same eight or ten minutes. 
Some eighty -six substances were experimented with in 
all. — Paris Correspondence, N . Y. Med. Jour. 

^ I ■ > » 

Tbe Difference misfortune makes. 

The writer in one of our contemporaries who penned 
the following has evidently had an experience on the 
unfortunate side of the subject on which he writes 
which enables him to picture so well the contrast in 
the modes of greeting by one's triends when prosperity 
reigns or adversity overcomes the business man : It is 




SANDS' LUHBEB HEASUBE AND BEGISTEB. 

surprising what a wonderful effect the insolvency of a 
merchant has upon his former creditors ! Men who 
before were only too glad to take him by the arm and 
laugh and chat with him by the hour now shrug their 
shoulders and pass him on the street with a frigid 
"How d' do ?" Every trifling item of a bill is hunted 
up and presented that under other circumstances would 
not have seen the light of day for months to come. 
If the bill is paid, well and good ; but if the obligation 
is not immediately canceled, the scowl of the sheriff, 
perhaps, meets him at the nearest corner. A business 
man who has never failed can know but little of 
human nature, for in prosperity he sails along gently, 
his barque wafted over placid seas by favoring smiles 
and kind words from everybody. He prides himself 
on his name and spotless character, and makes it his 
boast that he has not an enemy in the world ; but 
when adversity and misfortune knock at his door, he 
is forced to look at the world in a less roseate light. 
He reads suspicion on every brow, and he hardly 
knows how to move, or whether to do this thing or 
the other. He beholds spies about him on every 
hand, and knows that a multitude of suits and attach- 
ments are ready for his back. In order to realize what 
kind of stuff the world is made of, a man must encoun- 
ter misfortune, and stop paying his liabilities ; and 
then, if he has real and true friends, they will come 
promptly forward and prove their devotion. A busi- 
ness failure is a kind of moral sieve, which brings out 
the wheat and winnows the chaff ; andpassingtbrough 
a financial ordeal teaches a man that fair words and 
affected good will are not the constituent components 
of a true and reliable friendship. 



Florida Oranges, 

October brings to bear on the Florida grower a 
temptation which he has hitherto seldom shown him- 
self able to resist. The orange is' his one crop of the 
year. He has long store bills running up, and interest 
payments, perhaps, to meet. He allows himself to 
begin cutting his crop before it is ripe, before it is 
even colored, sometimes ! Generally it will color toler- 
ably well in transit,but if it does not,a judicious heating 
and sulphuring in the rooms of the commission houses 
of New York will complete the process. 

What is the result? Northern people become preju- 
diced against Florida oranges. They do not know the 
circumstances, and indeed a majority of them still 



believe the old tale that oranges ripen at all times of 
the year. They find that at least some Florida oranges 
are sour, whereas the truth is that no orange gro^n in 
this State, when allowed to ripen thoroughly on the 
tree, and not belonging to the sour variety (there are 
three varieties, the sweet, the sour, and the bitter 
sweet), can ever properly be termed sour. The fruit 
growing on the inside of a dense tree, not touched by 
tbe sunshine, and therefore of a pale lemon color, or 
that growing on very rich, rank land, or with strongly 
nitrogenous manure, is not so sweet as that which re- 
ceives plenty of sunlight' and is of a deep, rich color. 
It was stated last year in the newspapers of the 
State that over 150,000 boxes (bushels) of oranges left 
Florida before Nov. 1. The first few hundred boxes 
brought $4 or $5 a box, but the price quickly dropped 
so low that growers realized very little for their crop, 
often not enough to pay for the labor and material, to 
say nothing of the fruit. The remedy for this is cold 
storage and sales in the spring. 

This m.'iy pass as an error, perhaps, but to sell frosted 
oranges is a clear fraud. Freezing may occur on the 
trees, but it more often happens while the fruit is in 
transit, at the northern end of the route, for which, of 
course, the grower is not to blame. It is a long time 
before a frosted orange gives any indication from its 
exterior appearance that it has been touched by frost; 
for two or three months afterward it may easily be sold 
to the inexperienced without detection. The surest 
test is that of weight. If it is heavy in the band, that 
is proof that it has not been frosted, no matter how 
dry and hard the skin may feel. To get a ripe Florida 
orange, never buy one before Christmas, and let 
it be of a dark reddish yellow, medium sized, 
round, not longish, and with a skin not too rough. 
To get a sound one, choose one which weighs 
heavy in the hand. 

There is another fraud which is beginning to be 
practiced at the North only. This consists in tbe 
artificial coloring of them to imitate the bronze or 
rusty tint peculiar to the oranges of this State. 
This marking is caused by a minute parasite called 
the "rust mite," whose stings produce this dark 
tinge not only on the fruit, but also on the leaves 
and tender twigs. Some years it is more prevalent 
than others. This year, for instance, there will be 
a very large percentage of russets. This tint is a 
guarantee of quality in three ways : First, it shows 
that the orange grew in Florida ; second, that it 
grew on the outside of the tree, and therefore 
received abundant sunlight ; third, the numerous 
punctures of the mites make the rind dry and 
shrink a little, slightly stunt the growth of the 
fruit, and so make it sweeter and a longer keeper 
on account of its hermetical sealing up, as it were. 
The fraud consists in giving the fruit a light scorch- 
ing to produce a russet tinge. This shows that this 
class of oranges, rejected by superficial judges, are 
gradually gaining in favor in the North. — Stephen 
Powers, Country Gentleman. 



Tbe Electro Deposltloin of Iron. 

Prof. W. C. Roberts-Austen, F.R.S., chemist to the 
mint, has been making some experiments on the elec- 
tro deposition of iron, a process which in Russia is 
used on a large scale for printing paper money. Ac- 
cording to the Ironmonger, the bath used is a solution 
of ferrous sulphate and magnesium sulphate in equiva- 
lent proportion, of specific gravity 1"155. The solu- 
tion must be so far neutralized, by the addition of 
magnesium carbonate that blue litmus paper scarcely 
shows any acid reaction. A wrought iron anode, 
about the same size as the object to receive the deposit, 
must be employed, and the best interval between the 
poles is found to be four centimeters. Mr. Roberts- 
Austen finds that the current best suited for an iron 
medallion had a strength of only 0"089 ampere. It 
was provided with two Smee cells, coupled up for in- 
tensity. The adherence of the iron to the copper on 
which it was deposited was reduced by coating the 
latter with a film of metal ; but Mr. Roberts-Austen 
is trying a thin layer of silver iodide on the copper 
moulds. The deposited metal is very pure, and its 
magnetic capacity does not appear to be high. The 
dies for the Jubilee coins were made by this process of 
electro deposition. The designs, modeled in plaster, 
were reproduced in " intaglio " by the electrolytic de- 
posit of copper, and on the copper moulds so prepared 
iron was deposited. It is of hard and excellent 
quality, and dies of all sorts for coins have been pro- 
duced by the reducing machine from such deposits. 



At a recent meeting of the Edinburgh Royal Society. 
Professor Tait communicated some results on the com- 
pressibility of water, of mercury, and of glass. The 
average compressibility of a 20 per cent aqueous solu- 
tion of common salt per atmosphere for the firstlOO 
atmospheres is 0'0000316. It diminishes rapidly with 
the percentage of salt in solution. The compressi- 
bility of common lead glass is 0"0000027 at a tempera- 
ture of 19 degrees 0. 
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For Star Gazera. 

To the Editor of the Scientific American : 

Will you please make the following correction in the 
date of one of the minima of the light of Algol, in the 
article " For Star Gazers," in your issue of September 
34, 1887 ? Under the heading " Eastern Time," January 
20, 5:44 P. M. should read January 30, 6:44 P. M. 

Rot All HiLii. 



C. O. D. ftj mall. 

To the Editor of the Scientific American: 

The article in your issue of this date, "The Parcel 
Post," credited to the American Architect, and refer- 
ring to the announcement that the Post Office Depart- 
ment has established a postal parcel service between 
the United States and Mexico and certain islands in the 
. West Indies, and referring to the superior postal serv- 
ice of Germany in this respect, interested me deeply. 

Germany, Austria, France, and Belgium have had 
for years a system of collecting bills by mail, through 
the postal authorities. In all these countries, I believe, 
packages can be sent C. O. D. by mail. This is cer- 
tainly the case in Austria, for in 1883 I availed myself 
of it, and found it to work most admirably. A day or 
two after leaving Vienna I sent an order for some arti- 
cles of merchandise to that city, to be delivered to me 
at Innsbruck on my arrival ; and on reaching there I 
found that the postman had previously been there 
with them, and he being informed of my arrival 
brought them the next morning ; and I paid for the 
goods, the postage, and the cost of returning the money 
to the seller. Greatly impressed by the manner in 
which this service was performed, I wrote a letter to 
our then Postmaster-General, Howe, advocating it for 
the United States. He never, so far as I am aware, 
took any action in the matter. Since then I have re- 
peatedly urged it upon a member of Congress, a very 
active member of the Post Office Committee. He has 
been very favorably impressed by it, but has never 
urged it upon Congress. Of course the express com- 
panies would make a very determined fight against any 
such innovation on one of their privileges ; but this is 
a reform which is bound to come, and when once the 
people take hold of the idea, the express companies will 
be powerless to prevent it. 

In this connection it is worthy of note that all, or 
nearly all, of the reforms in our postal service have 
been borrowed from Europe, and have not originated 
in the United States, from the postage stamp pretty 
much all the way down, without a break, to the postal 
note. But Europe is still in advance of us, and it seems 
extremely difficult to catch up with it. The C. O. D. 
postal idea, like so many other good postal reforms 
already borrowed, is sure to be adopted by us, and the 
sooner the better. Hbnrt Cabby Baibd. 

Philadelphia, September 10, 1887. 



DECISIONS BELATINO TO PATENTS. 
IT. 8. Circuit Court.— Sontbem District of Neiv ITork. 

MCXAB & HABIiBM manufacturing COMPANY VS. 
NATHAN MANUFACTURING COMPANY. 

Shipman, J. 

William Gee's patent. No. 106,150, dated August 9, 
1870, for an improved lubricator, declared invalid for 
lack of patentable invention. 

Self-feeding regulated lubricators where the drip of 
the oil from a reservoir was visible being old and well 
known, and self-feeding regulated lubricators where the 
oil flowed from a reservoir into a transparent pipe having 
been described in an earlier English provisional speci- 
fication, it required no invention to make a self -feeding 
regulated lubricator where the oil was delivered in drips 
from the reservoir into a transparent chamber below 
the same. 

Neither did it require invention to employ a trans- 
parent chamber to avoid the effects of wind and dirt 
upon the old and well-known unprotected drips. 

Where an earlier English provisional specification did 
not precisely anticipate the patent in suit, it may be 
used to show that no invention was required to make 
the simple alteration or addition which distinguishes it 
from the patent in suit. 



"tape wire" knife for cutting dough, there is no in- 
fringement in the use of a round wire. 
Bill dismissed with costs. 



U. S. circuit Court. -Eastern District of Penn- 
sylTanla. 

DOSH VS. THB A. J. MBDLAR COMPANY (LIMITED). 

Butler, J. 

The suit is for infringement of claims 1, 6, and 7 of 
letters patent No. 90,577, issued May 35, 1869, to Joseph 
Repetti, for cracker machine; and, also, for infringe- 
ment of claim 3 of letters patent No. 309,963, issued to 
Henry Dusch, November 19, 1878, for improvement in 
soft dough machines. 

Held as follows : 

Where two old and well-known devices are brought 
into juxtaposition, and each continues to perform its 
old function, without any new result issuiugfrom their 
united action, no patentable combination is produced. 

Where a patent is limited by disclaimer to a flat or 



U. S. circuit Court.— Southern District of Neiv Tork. 

RAILWAY RBGISTBR MANUFACTURING COMPANY VS. 
BROADWAY AND SBVBNTH AVENUE RAILROAD 
COMPANY. 

Wheeler, J. 

An injunction granted in this cause February 5, 1886, 
is not violated by the defendant in the use of a device 
which is a stop on moving the trip hand of a fare reg- 
ister forward beyond zero, but is not capable of being 
fixed where registration is begun away from the proper 
place, so as to indicate that fact. 



U. S. circuit Court.— Soutbern District of Nevr Tork. 

COTTLE VS. EREMENTZ et al. 

Wheeler, J. 

This cause rests upon patent for invention No. 303,413, 
dated April 16, 1878, issued to the orator for an improve- 
ment in the construction of collar and sleeve buttons. 
The specification describes the making of such buttons 
by striking up the post froiu the back, forming them 
in one piece, thickening the post at the base for 
strength, and soldering the head to the post. There 
are two claims, one for the improved process of con- 
structing the button and the other for the button, 
whose tubular post and back are formed in one piece, 
and having the metal thickened at the base of the post. 
The defendants' buttons are formed wholly in one 
piece, but without using the orator's process. 

Held as follows : 

Letters patent No. 303,413, granted April 16, 1878, to 
Shubael Cottle, for an improvement in buttons, con- 
strued and held valid as to the first claim covering 
the process, but invalid as to the second claim covering 
the product. 

Buttons similar to those made by the patentee's pro- 
cess were old, and the defendant in manufacturing a 
like article is not liable for infringement of any 
patent. 

Complaint dismissed with costs. 



U. S. circuit Court.— Soutbern District of New York. 

HOFF et al. vs. IRON CLAD MANUFACTURING COMPANY. 

Wallace, J. 

Letters patent No. 379,871, granted June 19, 1883, to 
Charles HofiF, for an improvement in coal hods, again 
considered (see 35 O. G., 1330, for former decision), and 
in view of English patent to Haseltine, of November 8, 
1873, limited. 

Under the limited construction the defendant does 
not infringe. 

Bill dismissed, with costs. 



U. S. circuit Court.- Soutbern District ofNeiv ITork. 

COOKE VS. GLOBE FILES COMPANY et al. 

Wheeler, J. 

This suit is brought upon patent No. 383,375, dated 
July 31, 1883, granted to the orator for a letter and in- 
voice file for the reception and classification of papers. 
The specifications of the patent describe a file having 
pockets formed of leaves and partitions connected by 
gussets at the ends, with a piece of tape of linen or 
other suitable material pasted or otherwise applied to 
the gussets and connected to the sides of the file by 
having its ends fastened between the sides and outside 
covers. The object of the tape is set forth to be to 
strengthen the tape of the gussets and give stiffness to 
the parts to which it is attached, and to connect the 
opposite sides of the file by a stronger and more durable 
material than the gusseted ends of the pockets are re- 
quired to be made of. 

Held as follows : 

Letters patent No. 383,375, granted July 31, 1883, to 
William A. Cooke, Jr., for an improvement in letter 
and invoice files, declared void. 

The use of a piece of tape, linen, or other suitable 
material as a re-enforce piece to strengthen the parts o£ 
the files in places where they were weak was not the 
discovery of anything new nor the application of genius 
to things known, but simply mechanical skill, and does 
not cover a patentable invention. 

Bill dismissed, with costs. 

a < » I > 

California and Oblo Oil. 

The first year in which attention was seriously paid 
to petroleum in California was 1879, and the following 
table of the annual production of petroleum in this 
State since 1879 will illustrate the growing importance 
of this industry. The figures represent gallons : 

1879 668,000 

1880 1.763,000 

1881 4,194,000 

1882 , 6.403.000 

1883 6,000,000 

1884 6,000,000 

1886 8,760,000 

1886 10,950,000 

In 1885, California ranked third among the petroleum 
producing States, and 6X the present rate of increase 
ishe will soon be second only to Pennsylvania. In the 



oil fields of Southern California much activity prevails. 
A pipe line from the Sespe wells to the Santa Paula 
station has just been completed, and another pipeline 
from the Puente district to Los Angeles is being located 
by surveyors. A firm of this city is having a steamer 
built, with a carrying capacity of 3,500 barrels, to ply 
between Ventura and San Francisco, and a San Diego 
company is also building a vessel for the same purpose 
to use between Ventura and San Diego. The Sespe 
wells, referred to above, appear to be of actual and 
permanent value. Well No. 1 is good for 600 barrels or 
more a day, and well No. 3 is flowing 135 barrels a day 
at a depth of 300 feet. 

The Ohio flelds, however, are the latest develop- 
ments, and the entire State has gone crazy over the oil 
and natural gas boom. They have lately held a week's 
jubilee in Toledo, and have illuminated the city with 
natural gas spouts, which can be seen a distance of 
twenty miles. The natural gas was burning from 
twenty standpoints, and after the ceremonies were 
opened by speeches by ex-President Hayes and others, 
the river was turned into a fountain of fire. This was 
done by running gaS pipes out into the river, and when 
the gas rises to the surface it is lighted, producing a 
most beautiful effect. 

To give an idea of the gigantic production which so 
alarmed the editor of the Cincinnati Commercial, and 
caused him to predict a speedy collapse of the earth, 
we give the following facts, culled from the Toledo 
Blade : 

Cygnet is a town of tanks. It is at Cygnet that the 
Buckeye Pipe Line Company has already built a dozen 
35,000 barrel tanks, and will build without delay as 
many more. A few months ago, where Cygnet now 
stands the wind whistled through a poor potato patch, 
and sighed among the trees of the Black Swamp. Now 
trees, potato patches, large clumps of golden rod, and 
beautiful bunches of blue asters must all get out of the 
road of the tank men. 

" The greatest gusher in the world," recently men- 
tioned in the Blade, was next visited. Wonderful as are 
the stories told of other wells in other fields, this well 
certainly stands without an equal in the world. 

The well, which is only a short walk from Cygnet, 
had been fiowing at the rate of 350 barrels a day when 
Mr. Parker said " Shoot it," and Mr. W. J. Morrison, 
of Findlay, dropped the "go devil." 

Never before in the history of the oil fields has such 
a result been achieved. The oil burst forth in a mighty 
volume, and it seemed as if the fountains in the center 
of the earth had been broken up and were being forced 
up by an unseen and unknown force. Through four 
lines the oil poured, and the tanks shook and the earth 
in the vicinity of the well trembled. The thunders 
from the well can be heard all over Cygnet. 

In less than an hour and a half the well fiowed 500 
barrels into the tanks, and this will give the " oil vol- 
cano " a capacity of 8,000 barrels per day. The well is 
keeping up. its reputation for being the greatest gusher 
in the world, and at the rate it is flowing now all the 
35,000 barrel tanks at Cygnet will soon be filled from 
the "oil volcano." 



WlrlnK a Fractured Knee Cap. 

A new method of treating a fracture of the knee cap, 
" wiring the patella," as it is called, was successfully 
demonstrated at Bellevue Hospital a day or two ago. 
The operation, says the N. Y. Tribune, was performed 
by Dr. W. F. Fluhrer, assisted by the house surgeons 
of the hospitil, Drs. M. A. Crockett and W. C. Brai- 
sted, and before many prominent members of the pro- 
fession, some of whom were returning from the 
Medical Congress on their way to their homes in 
Kansas City and St. Louis. The liveliest interest cen- 
tered in Dr. Fluhrer's treatment, not merely on account 
of his remarkable success in treating fractures of this 
kind, but as offering an admirable illustration of the 
careful and complete system of antiseptics used in the 
hospital. Every possible thing was done toward per- 
fecting the aim and the conditions of the operator. 
Before the patient was put under ether. Dr. Fluhrer 
described the case and gave a general outline of his 
method of treatment, and showed himself ready fully 
and clearly to answer such questions as any of those 
present chose to put. The skill with which he manip- 
ulated and the ease with which he went about the 
Nvork elicited the enthusiasm of his fellow surgeons 
present. 

After that portion of the leg to be operated upon 
was thoroughly lathered and shaved, an incision was 
made across what is familiarly known as the knee cap. 
The two sides of the fracture thus revealed were now 
to be brought together. A sort of crochet needle passed 
through at carefully sought, and directly opposite 
points on either side was made to carry threads, and 
these in turn were used to draw through a wire by 
means of which the two sides of the fracture were 
pulled closely and firmly together, carefully leaving 
the tissue outside, which was sewed together in 
position. Antiseptics were used uninterruptedly dur- 
ing the entire process of the operation. The operation 
lasted over two hours and a half. 
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EXPEBDCENTS ON THE EITECTS 07 DETOirATIITG 
OTTN COTTOK AT THE V. S. TOBFEDO STATION, 
NEWFOBT, B. I. 
At the 1885 meeting of the American Association for 
the Advancement of Science and Art, much interest 
was excited by a paper read by Commander T. P. Jew- 
ell, U. S. N., detailing the results obtained at the U. S. 
torpedo station at Newport, R. I., with cylinders of 
compressed gun cotton. The reproduction, by the 
force of the explosion, of charac- 
ters cut or impressed upon the 
face of the cylinders was describ- 
ed and specimens were produced. 
One of the old theories, to the 
effect that the gases produced in 
such a detonation preserve for an 
instant the shape of the original 
mass of solid material, was rather 
negatived by the peculiar fact 
that marks excavated in the cot- 
toh were produced, not in relief, 
but in corresponding depression 
in the iron. The subject has 
been further investigated by. 
Prof. C. E. Munroe, chemist in 
the U. S. naval service. His high 
authority on the subject of ex- 
plosives gives peculiar value and 
interest to his work. At the last 
meeting of the A. A. A. 8., he 
read a paper on the subject, and 
exhibited the specimens which 
we illustrate. 

The gun cotton used for the 
experiments was of the regular 
service supply. It was compress- 
ed into cylinders (Fig. 7) or cubes 
with truncated corners (Fig. 8). 

One of the cylinders is also shown in the cut below, 
where it is designated by A. Their size is two inches 
high and three and one-half in diameter. The cubes 
are about the same. Through the center of the blocks 
of each form a hole is made for the reception of a cap 
of mercury fulminate. 

The plates of iron used are about one-half of an inch 
in thickness and four or five inches square. In con- 
ducting the experiments a block of the gun cotton is 
laid upon one of the plates, resting in its turn upon an 
iron beam or heavy plate. The detonator is set into 
the aperture in the center of the block, and a current 
of electricity from a hand generator is sent through it. 
This explodes the fulminate, which, in its turn, ex- 
plodes the cylinder or cube of gun cotton. 

The arrangement of the respective parts and 'the 
construction of the primer is shown partly in section 
in Fig. 14. The general arrangement is also shown in 
perspective in the cut on this page. The fulminate is 
contained in a copper case. Through its top two wires 
are introduced, and across the space between their 
ends a fine platinum wire extends, being secured by 
soldering. The wire is surrounded by fine gunpowder. 
Below this is the 
fuhninate. The 
effect of the elec- 
tric current is to 
heat the wire to 
incandescence. 
This explodes the 
g u n powder, 
which, i n its turn, 
causes the fulmi- 
nate to explode, 
and the latter acts 
upon the gun cot- 
ton, ieffecting its 
detonation. 

The blocks of 
gun cotton in 
their manufac- 
ture have impress- 
ed upon their face 
the letters U. S. N. 
and the year of 
manufacture. 
These letters are 
sunk into the 
face. On placing 
the cylinder on 
the iron plate, so 
as to rest upon 
this face, and ex- 
plod in g i t, a 
saucer-like de- 
pression is pro- 
duced in the plate. In the center, where the- priming 
aperture of the cylinder was located, an excavation 
is made where naturally an elevation would be looked 
for, . The letters are reproduced with great exactness, 
but in the same peculiar way.' The sunken letters 
on the gun cotton appear as ^nken characters in the 
solid iron. In other words, exactly the reverse effect- is 
produced of that which would be anticipated. 
This initial experiment was the one first described 



by Commander Jewell. Starting with this as a basis, 
quite a series of experiments have been performed. 

Across the face of a cylinder of gun cotton some 
grooves were cut by a pen knife. Grun cotton is some- 
what fibrous and soft. The grooves, therefore, were 
not smooth and well defined as if they had been cut in 
harder material. On exploding the cotton with the 
face thus prepared in contact with the iron, the grooves 
are reproduced in intaglio with wonderful accuracy. 
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TESTS OF aUALITY OF IRON AND STEEL. 

The little projecting fibers and irregularities are all to 
be found in the solid iron. Some of the results of 
this experiment are shown in Figs. 1 and 2. On the 
same principle, an irregular excavation was made with 
a gouge in a cylinder, which was exploded upon a 
plate, with the result shown in Fig. 3. 

The next step was to use a plain surfaced cylinder 
and substitute extraneous markings. This was done 
by laying a piece of wire gauze over the iron plate. 
Upon this the cylinder was placed and exploded. The 
result is shown in Pig. 4. The wire gauze was driven 
down and so destroyed as regards its structure that it 
was impossible to say whether it was melted or hot. 
The bright yellow metal, however, was plainly to be 
seen. Around the edge of the depression radiating marks 
of the color of brass, and due to fine brass "plating," 
were formed. The reticulations of the gauze were re- 
produced with accuracy, the openings forming depres- 
sions, while the contour of the interwoven wires re- 
mained in relief. In this plate there was no trace or 
indication of oxidation visible. The brass was all of 
bright color and of a true brass color. This tended to 
prove that no fusion took place. 




THE INITIAL EXPERIMENT WITH CYLINDER OF GTJN COTTON AND PLAIN IRON PLATE 



In Pig. 5 a plate is represented upon which a cylinder 
was exploded, whose characters were filled with vase- 
line. 

No impression of the letters was produced, the vase- 
line preventing the action. In some experiments a 
number of cylinders were piled up on each other. In 
one instance four were thus arranged and exploded, 
when a very large and ideep depression, correspoudingi 
to the central aperture,' was produced. 



The cylinders of gun cotton were marked differently 
from the cubes. The latter had letters in relief upon 
a sunken ground. On exploding one of these, the 
characters were reproduced in relief upon a sunken 
ground. The plate is shown in Fig. 6, while directly 
below it one of the cubes is shown. 

The nextexperiment went to prove that this peculiar 
effect is only produced by the surface of the gun cot- 
ton. Upon a plate of iron fiome characters were cut. 
It was laid upon another one 
with its engraved face down 
ward, and the two were placed 
upon a bed plate, and a cylinder 
was exploded upon them. The 
result was striking only as an 
illustration of the power of the 
explosion. The letters were re- 
produced in relief upon the lower 
plate. The action was that of a 
die and blank in a coin press. 
The two plates are represented 
in Figs. 9 and 10. One plate was 
driven down into the other, 
forming a saucer-like depres- 
sion and corresponding eleva- 
tion. 

Characters were cut into a 
plate, and upon the engraved 
face a cylinder was exploded. 
Here little effect was produced, 
except that a secondary impres- 
sion of one of the letters was 
discernible. This experiment is 
about the most unexplainable of 
all. The plate, after the explo- 
sion, is shown in Fig. 11. 

It was of interest to determine 
if a soft body could produce 
an impression upon iron. Between two plates a cou- 
ple of green leaves were placed, and gun cotton was 
detonated upon the pair of plates. Impressions of 
the leaves were produced, very faint, but exact. One 
of the plates is shown in Fig. 12. The direct action of 
gun cotton was next to be determined. Accordingly, 
a leaf was placed directly under a cylinder of gun cot- 
ton, lying between it and a plate of iron. On explosion 
the leaf was, of course, annihilated, but its impression 
was left, marked out exactly upon the metal, the ribs 
and outline all being sharply defined. This plate is re- 
presented in Pig. 13. 

This interesting series of exhibits illustrates the phe- 
nomenon in its various phases very clearly. One of the 
early attempts at explaining it referred it to the indis- 
position of air to suddenly change its form when ex- 
posed to compression. This explanation was, however, 
a theory based only upon the first experiment, and fails 
to account for the action in the case of 'wire gauze. A 
more probable one is derived from the projectile force 
of the gases of explosion. If we assume this kinetic 
energy to be capable of acting upon the iron so vio- 
lently, then the gases released from excavations have a 

longer range of 
action, and con- 
sequently a high- 
er force of impact. 
Or the force of 
the gases may be 
in ratio with the 
surfaces of emis- 
sion. In this case 
an excavation fur- 
nishes a larger 
surface per area 
of action than 
does a fiat sur- 
face. It would 
seem possible 
that both of these 
causes had a part 
in the reaction. 

In Figs. 15, 16, 
17, and 18 some in- 
teresting experi- 
ments are shown 
illustrating the 
use of gun cotton 
as a means of 
testing the quali- 
ty of metal. By 
its use soft iron 
and steel are dis- 
tinguished. The 
steel is broken in- 
to angular frag- 
ments, as shown in Pig. 18, while iron resists th« 
sudden shock much better, and if it does break, 
shows a different fracture, one which is far more 
fibrous. The same test affords a clew to the treat- 
ment -to which metal has been subjected in the 
manufacturing process. In Figs. 15 and 16 the section 
of « bar fractured by it is shown. From the appear 
ance of the metal, it is clear that it was not of even 
quality. In all probability it was rolled, and the ac- 
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tion of the rolls did not reach its center. Thus a dif- 
ferent quality of metal in the circumference, was pro- 
duced. At any rate, want of bomogeneousness is 
shown, and it is evident that it is not a hammer-forged 
bar. The appearance of homogeneous iron when frac- 
tured is shown in Fig. 17. This purported to be ham- 
mer-forged, and from the test there is every reason to 
believe that it was. Thus a simple and effective 
method of testing metals is at the service of the me- 
chanical engineer. 



GEOBOE FBEDEBIC BABEEB. 

The proudest boast of an American citizen is that he 
is a self-made man. To overcome diflBculties and ac- 
quire a high reputation by persistent effort is indeed 
well worthy of the highest ambition. Those who have 
made science a profession have, for the most part, been 
thoroughly educated and carefully trained in the lead- 
ing universities and schools of the world. A notable 
exception is the subject of this sketch, whom we. may 
fairly claim is a self-made scientist. 

George Frederic Barker was born in Charlestown, 
Mass., under the shadow of Bunker Hill, on July 14, 
1835. He was the son of a sea captain, who commanded 
one of the packet ships then sailing between Boston 
and Liverpool. His early education was received in the 
public schools of his native town, but in 1849 his pa- 
rents moved to South Berwick, Me., where he continued 
his studies in the classical academy of that town, and 
later at similar institutions in Groton, Mass., 
and' Yarmouth, Me. While a student he 
showed great fondness for the physical sci- 
ences, and even at that time was given 
charge of the chemical and physical appa- 
ratus. 

The knowledge thus acquired he applied 
practically, for he celebrated the Fourth of 
Julys with fireworks of his own manufac- 
ture, and accompanied the performance with 
electrical displays from Leyden jars, galvanic 
batteries, and friction machines, which he 
himself had constructed. 

In 1851 his father took him to Europe, and 
he visited the great world's fair held at the 
Crystal Palace in London — the first of the 
international exhibitions, on the juries of 
which, in later years, he has served. 

On his return, the boy, then sixteen years 
of age, with a fair education, was appren- 
ticed to J. M. Wightman, of Boston, a well 
known maker of philosophical apparatus. 
For five years he was employed in this 
manner, acquiring not only a knowledge of 
the principles of mechanical construction 
with the use of tools, but also learning the 
scientific principles which the apparatus em- 
bodied and illustrated. 

The system of fire alarm telegraph which 
William F. Channing and Moses G. Farmer 
were at that time introducing in Boston 
attracted his attention, and he formed a 
warm personal friendship with Mr. Farmer, 
that has since continued. 

His apprenticeship ceased when he be- 
came of age, and 'he determined to supple- 
ment his practical knowledge with two 
years' study. Accordingly, he entered the 
Tale, now Sheffield, Scientific School, and 
was graduated in 1858 with the degree of bachelor 
of philosophy. 

His entire university career was limited to a two 
years' course at Tale, the last half of which was spent 
as private assistant to Benjamin Silliman, Jr. Com- 
pared with those who have supplemented the usual 
college course with years of study in foreign universi- 
ties. Professor Barkef stands out as a scientist whose 
early training was practical. 

In 1858-59 and in 1860-61, he assisted Professor John 
Bacon in his lectures on chemistry at the Harvard 
Medical School, and in 1861 was called to the chair of 
physical sciences in Wheaton College, 111. 

He was invited, in the autumn of 1863, to fill, tempo- 
rarily, the professorship of chemistry in the Albany 
Medical College, where he remained until 1864, having 
meanwhile pursued a course in medicine, and in 1863 he 
received the degree of M.D. from that institution. 

After delivering his third course of lectures, he was, 
in 1864, chosen professor of natural sciences in the 
Western University of Pennsylvania, in Pittsburg, 
where he remained a year. It was at this institution 
that the apparatus placed at his disposal for demon- 
strations proved to be that which he had constructed 
years before when an apprentice in Boston. 

In 1865 the younger Silliman urged his return to New 
Haven as demonstrator of chemistry in the Tale Medi- 
cal School. This appointment he accepted, and in 1867 
he became the professor of physiological chemistry and 
toxicology in that department, also having charge of 
the entire instruction in the academical department of 
Tale during the absence of Professor Silliman in Cali- 
fornia,.during the college year 1866-67 ; and he likewise 
delivered the lectures on chemistry at Williams Col- 



lege in the years 1868 and 1869. In 1873, when the 
University of Pennsylvania remodeled its scientific 
department and erected new buildings at West Phila- 
delphia, Professor Barker was invited to fill the chair 
of physics, an appointment which he accepted and has 
since filled. 

The collection of physical apparatus selected by him, 
now in the possession of that university, is probably 
unsurpassed in the United States, and in some branches 
it is absolutely unique in the world. 

Of his original work it is difficult to write, for his 
career has been so largely a public one that his investi- 
gations have either been of a special character, called 
forth by government or private request. 

He. was invited by the late Henry Draper to become 
a member of the expedition which observed the solar 
eclipse of. July 19, 1878, from Rawlings, Wyoming. 
Professor Barker was specially assigned to the observa- 
tion of the spectrum of the corona. 

For this purpose he used a Merz spectroscope of high 
dispersion, and during the totality he saw distinctly 
several of the dark lines characteristic of the spectrum 
of the sun's disk, thus confirming the observation made 
by Janssen in 1869. In 1886 the latter again obtained like 
results, in his observations made at the Caroline Islands. 

It was at this time that Mr. Edison, who was one of 
the party, established the fact of the existence of heat 
in the solar corona. Indeed, all of the results obtained 
on the Draper expedition tended to prove that a part 
of the light of the corona is reflected from the sun. 




NATIONAL ACADEMY OF SCIENCES. 

During the years since Professor Henry Draper's 
death, many of his unfinished researches, that were 
placed by Mrs. Draper in Professor Barker's charge, 
have been gradually approaching completion, and 
already some of them have been published. 

As an expert in court. Professor Barker has very ably 
distinguished himself. In the line of chemistry and 
physics, his reputation is unequaled in the United 
States, and his great knowledge of these subjects is 
universally conceded. The power of explaining com- 
plicated forms of apparatus in simple language, and of 
demonstrating to conviction a scientific problem, is the 
secret of his power. 

During his connection with the Tale Medical School, 
important toxieological cases were submitted to him 
for examination. Of these the Lydia Sherman case in 
1872 is the most celebrated, owing to the interest which 
it created at the time. 

On account of the inefficient testimony offered in the 
Wharton trial, a doubt had been raised in the public 
mind as to the possibility of detecting by means of 
chemical analysis the presence of poison in a dead body. 

Mrs. Sherman was -accused of having poisoned three 
husbands and four children within the space of three 
years, and the bodies of four persons were given to Pro- 
fessor Barker for examination. He established the 
presence of arsenic iji each, and nearly two hundred 
specimens of this poison in various forms, obtained by 
him from his analyses, were placed on exhibition in 
court duriQg the trial. 

This overwhelming evidence resulted in a full con- 
fession by Mrs. Sherman,- thus substantiating the ana- 
lytical results obtained by Professor Barker, and the 
coufldeaceof the comiB unity was largely restored to a 



belief in the value of such testimony. The chemical 
evidence was subsequently inserted as a typical case in 
the later editions of Wharton and Still6's "Medical 
Jurisprudence." 

He has also served as expert in many chemical patent 
cases, of which the phosphate baking powder suit is 
perhaps the best known, and he was one of the scien- 
tific witnesses on behalf of the people in the suit in 
New Tork City where the use of the lactometer by the 
health authorities was opposed. 

His attention since his residence in Philadelphia has 
naturally been more in the direction of physics. With 
the advent of the electric light, and in its subsequent 
development, Professor Barker has taken a leading 
part. His relations with Thomas A. Edison have been 
exceedingly confidential, and he is the retained adviser 
on scientific matters to the great inventor. 

His intimate knowledge of this subject led to his 
being requested by the department of justice to act as 
one of the government experts in the suit against the 
American Bell Telephone Company. He has appeared 
in other important telephone suits, and testified in be- 
half of the American Union Telegraph Company in 
their suit against the Western Union Telegraph Com- 
pany on the Page patents. 

In 1881 he was appointed one of the U. S. Commis- 
sioners to the International Electrical Exhibition, held 
during that year in Paris, and also was a delegate to 
the International Congress of Electricians convening 
at the same time. He was made one of the vice-presi- 
dents of the jury of award, and was deco- 
rated by the French government with the 
cross of commander of the Legion of Honor, 
of which organization he is the ranking offi- 
cer in the United States. 

He was appointed, in 1884, by President 
Arthur, a member of the United States 
Electrical Commission, which was formed 
for the purpose of determining the standard 
of the electric light. 

Among the municipa.l appointments which 
Professor Barker has held in Philadelphia, 
several are noteworthy. These include stu- 
dies of the local water supply, the quality 
of illuminating gas, and means for pro- 
tecting the public buildings from lightning. 
As a lecturer. Professor Barker is fluent 
and forcible, with a perfect command of his 
subject. For the elucidation of his topic, 
he finds no experiment too troublesome, and 
prosaic formulas acquire under his influence 
new and vivid significance. 

During the winter of 1859-60, he gave a 
series of lectures on scientific subjects in 
Pittsburg, under the auspices of the Western 
University of Pennsylvania, and in 1864 he 
was invited to address the Chemical Society 
of Union College, on which occasion he 
spoke on the "Forces of Nature." 

In 1871 he delivered a lecture before the 
American Institute in New Tork City, on 
the "Correlation of Vital and Physical 
Forces," in which he advanced the idea 
that the word "mind" possessed a certain 
physiological significance, and could repre- 
sent the energy phenomena of brain tissue 
in the same way as mechanical work repre- 
sents that of muscular tissue. From experi- 
ments performed in his own laboratory, he 
had proved that mental action did not increase the 
destructive assimilation of brain tissue any more than 
muscularwork increased that of muscular tissue. 

His lectures on " Spectrum Analysis " and "Electri- 
city and its Applications " have been given before 
crowded audiences in the Academies of Music in New 
Tork and Philadelphia. In 1876 he was elected to 
membership in the National Academy of Sciences, 
and has served on many of its important committees 
that have furnished reports to the government, 
notably those "On the Measurement of the Velocity 
of Light," in 1878; "On the Co-operation with the 
National Board of Health," in 1879-80 ; " On the Sepa- 
ration of Methyl from Alcohol," in 1883 ; and he was 
chairman of those " On Glucose," in 1883, and " On 
Opium," in 1886. Professor Barker is also chairman 
of the standing committee on the Henry Draper medal, 
which honor was in 1885 conferred on Samuel P. 
Langley, and in 1887 on Edward C. Pickering. 

In 1859 he joined the American Association for the 
Advancement of Science, and in 1876 presided over the 
section of chemistry, delivering an address on " The 
Molecule and the Atom " which is a valuable contribu- 
tion to theoretical chemistry. At the St. Louis meet- 
ing, in 1878, he was elected president of the Association, 
and after presiding over the Saratoga meeting, deliv- 
ered his retiring address at Boston, in 1880, on " Some 
Aspects of the Life Question," a masterly discussion of 
the oft-repeated, query "What is life ?" that attracted 
very general interest, not only from the scientific world, 
but also from the cultured public. 

Professor Barker is one of the secretaries of the 
American Philosophical Society, life member of the 
Chemical Society of Berlin and of the Society of Tele- 
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graphic Engineers and Electricians in London, and 
also a member of other scientific bodies, both in the 
United States and in Europe. 

He has published "A Text Book of Elementary 
Chemistry" (New Haven, 1870), which has passed 
through eight editions and has been translated into 
the French and Japanese languages. It has met with 
great favor, over 10,000 copies were sold within five 
years of its publication, and it has been adopted ofQ- 
cially by many colleges in the United States and also 
at the University of Tokio, in Japan. 

Those who teach science know how hard it is to find 
a suitable text book on physics, and those who have 
used his "Chemistry" will be glad to learn that Pro- 
fessor Barker has in preparation a work on physics 
especially adapted to the wants of teachers. 



Japanese Carpentrj. 

W. K. Burton, in the Br. Journal of Photography, 
gives the following Interesting account of how Japanese 
carpenters work : 

The workshop is a room perhaps twenty feet square, 
the floor all covered with straw mats. We are accom- 
modated with chairs. This is an unexpected and cer- 
tainly a pleasant advantage. We had looked to sitting 
on the floor, and accommodating our lower limbs as 
best we could. 

And now to give some idea of the manner of work- 
ing, if possible. There are four carpenters in the shop. 
Each squats on the floor with his bench — or what 
takes the place of the bench — and his smoking gear 
beside him. 

The bench is nothing more than a flat board of hard 
wood, the dimensions some three or four feet long, 
about eighteen inches wide, and an inch thick. It lies 
directly on the straw mats. The smoking gear consists 
of a stoneware bowl, which is filled with wood ash, in 
tlie center of which a few embers of charcoal are 
kept always alight. The bowl stands in a square box, 
ill one corner of which also stands a short piece of 
bamboo, into which is knocked the tobacco ash after 
smoking. The pipe has a wooden stem and a metal 
mouthpiece and bowl, the latter very diminutive. A 
pinch of tobacco Is put into the bowl, the bowl is 
thrust among the live embers, a single puff, or at most 
two, are taken, the ash is knocked out of the pipe into 
the bamboo pot, and the smoke is over. The tobacco 
is the very mildest and is cut exceedingly fine. I think 
no Japanese workman is ever without this smoking 
gear. In his work he pauses every few minutes, takes 
his smoke, as I have described, very deliberately, then 
returns to his occupation. The smoke is by no means 
unpleasant, but would certainly be too mild to satisfy 
certain photographers at home that I could mention. 

The bench has no arrangement whatever for fixing 
the work. It is merely the board of wood that I have 
described, without any addition whatever. That work 
should be turned out, on such a bench, of a quality to 
rival all but the finest camera work at home, is a thing 
I certainly .should not have believed unless I had seen 
it. One thing which enables a Japanese carpenter to 
get on without any arrangement for fixing his work is 
that he uses bis feet as well as his hands. 

It is doubtless mostly due to practice, but also in 
great measure to the foot gear used by the Japanese, 
that they can use their toes to grip in a manner which 
Europeans could not imitate at all. The foot gear con- 
sists either of straw sandals or wooden clogs — the lat- 
ter generally mere thick slabs of hard wood^which 
are held on the feet each by a thick cord which passes 
up between the big toe and the one next to it, bifur- 
cates just over the toes, and joins the sandal or clog 
again at each side of the heel. The foot is thus never 
cramped or distorted as with us, and the toes can be 
freely used. A Japanese tailor holds his cloth with his 
toes, and a carpenter holds and turns about his wood 
with his feet.' I was about to say that he manipulated 
it, but this, I presume, would not be allowable. 

The tools are much more simple than ours. The 
hammer is merely a cylindrical mass of iron with a 
transverse round hole through which the handle 
passes. The saw is merely a strip of steel with ser- 
rated edge, and with a " tang " whereby it Is fixed into 
a round handle like a chisel handle, much as we fix a 
file at home. The work is done by the upward or 
drawing stroke. 

The plane is, in general form, somewhat like ours, 
but the wooden portion is much thinner — shallower 
from top to bottom — and the knife is inserted much 
nearer one end than with us. It is unlike our planes 
in that there is no second adjustable iron and that 
there is no wedge for fixing the iron. The iron is just 
in the form of a chisel, and is held in position by fric- 
tion against the sides. With the plane, as with the 
saw, the work is done by pulling or drawing, not by 
pushing. The knife is fixed near the end, which goes 
in advance as the plane is drawn along. One would 
suppose that with such a primitive tool only rough 
work could be done, but the very reverse is the ease. 
I have seen a Japanese carpenter do what any one 
who has ever practiced carpentry will know is by no 
means an easy thing. I have seen him take out of the 
middle of a board of hard wood & thin, delicate shav- 



ing several feet long and the whole width of the plane 
iron. One reason, perhaps, why such good work is * 
done with the Japanese plane is that unless the edge 
of the knife is kept in very good condition the tool will 
not work at all. It is, therefore, kept as sharp as a 
razor, a deal of time being consumed in the very fre- 
quent setting of it. 

One result of the simple construction of the Japanese 
plane is that a carpenter thinks nothing of making a 
special plane for any piece of moulding or such like 
work that he may have to do. These are sometimes 
very minute. I have seen them only about an inch 
and a half long and three-eighths of an inch wide. It 
thus comes that much of the work done by us with 
gauges, chisels, etc., is done by the Japanese with the 
plane. 

None of the other tools that I noticed differed great- 
ly from those used at home, except in being rougher 
and less finished in appearance. 

The work that was being done was merely the exact 
copying of an English camera and dark slides. At work 
of this kind the Japanese are very clever, but they ap- 
pear to have but little capacity for original mechani- 
cal contrivance. They, moreover, ha^e very little Idea 
of saving labor by machinery, or of division of labor. 
The consequences are that, although they turn out 
work of the kind that I have been describing cheaply 
— the camera was to cost about one half what it would 
cost at home — they would turn It out no more cheaply 
if goods were manufactured on a large scale. If a 
thousand dark slides were to be made, each one would 
be made precisely as the first, one workman doing the 
whole of the work. 

It is probably due to this very fact— to the fact that 
the Japanese use little or no machinery, and that, as a 
rule, an article is made from beginning to end by one 
individual — that we owe the indefinable artistic charm 
which there is in the commonest product of Japanese 
labor. It is because each article has something of the 
individuality of the worker In it. 

The camera maker thought it his duty to keep us 
entertained as we watched the progress of the work, 
and brought up to us, one at a time, what he consid- 
ered the greatest treasures of his store. He brought 
first a fine and very large musical box. It was of 
French make, but set to play Japanese airs — or music 
rather, for I have failed as yet to find any approach 
to air or melody in the Japanese singing or playing. 
He next produced a Hall type Writer, afterward various 
other mechanical toys for our amusement. 

The bellows of the camera was being pressed in the 
selling shop by the simple expedient of piling litho- 
graphic stones on the top of it to a height of some four 
or five feet. 



It Pays to Tblnk. 

A striking instance of the extent to which labor sav- 
ing machinery is carried nowadays, says the Industrial 
Journal, is shown in the tin can industry. Every- 
body knows that tin cans are manufactured by machi- 
nery. One of the machines used in the process solders 
the longitudinal seams of the cans at the rate of fifty a 
minute, the cans rushing along in a continuous stream. 
Now, of course, a drop or two of solder is left on the 
can. The drop on the outside can be easily cleaned 
away, but it is not so easy to secure the drop left on the 
inside. It wouldn't do, of course, to retard the speed 
of the work — better waste the drop, it is only a trifie, 
anyhow, and to 99 men in 100 it would not seem worth 
a minute's attention. The hundredth man worked for 
a firm using one of these machines, and he set about 
devising an ingenious arrangement for wiping the in- 
side of the can, thereby saving that drop of solder and 
leaving none to come in contact with the contents of 
the can. He was encouraged by his employers to 
patent his invention, did so, and has already received 
several thousand dollars in royalties for its use. As the 
machine solders 20,000 cans a day, the solder saved by 
his invention amounted to $1S a day. It pays to think 
as you work. 



and in some cases one person hid the biscuitand an- 
other opened the door. 

The experiment which has now special interest is the 
following one. A small piece of biscuit was placed on 
the fioor under the center of a footstool which was one 
foot square and six inches high, and standing on ffeet 
which raised it one inch from the ground. The dog, 
from the way in which she would set about moving 
the stool — not a very easy thing to do, as it stood in an 
angle of the wall — wasjevidently certain that the biscuit 
was beneath, and as scent seemed the only means by 
which she could have come at this conclusion, I 
thought to entirely mask this scent and prevent her 
finding the biscuit by pouring eaude cologne on the 
stool. I found, however, it had no such effect. The 
biscuit was as readily and surely found when the eau 
de cologne was there as when absent. It seems, then, 
that not only well-worn boots leave behind a recogniz- 
able odor, as Mr. Romanes proved, but also that to us 
at least so odorless a substance as dry plain biscuit 
emits so much and so characteristic a smell that it im- 
mediately spreads, even through considerable obstacles, 
to a distance of several inches in a few seconds, for in 
most cases the biscuit was found in thirty to sixty 
seconds after it had been hidden ; thus time was not 
allowed, one would tliink, for all the surroundings of 
the hiding place to become saturated with the scent. — 
W. J. Russell, Nature. 

^ ) « > » 

Tbe Government Suit to Annul the Bell Telepbone 
Patent. 

For the second time the government has met with a 
reverse in its suit brought to cancel the Bell telephone 
patent. The last action was brought in Boston, and 
was demurred to by the counsel for the telephone com- 
pany, in great part on the grounds of lack of juris- 
diction. 

This view the court accepted, sustained the demurrer, 
and dismissed the bill. The grounds on which the de- 
cision was rendered are of much interest as defining 
the views held by the court of the limitations of its 
own power in dealing with a regularly issued patent. 
The argument on the demurrer was given before Judge 
Colt. 

In his opinion, which was handed down Sept. 26, 
the judge recited the principal allegations, as to want 
of novelty, fraud, etc., that were brought against the 
patent by the complainant. He then examined the 
question of jurisdiction, whether, in the absence of any 
specific statute, the United States, by direction of the 
attorney-general, could bring any action in equity to 
cancel a patent for an invention. This question the 
court decided negatively, to the effect that the United 
States had no statutory rights in the matter, as by 
statute the questions involved in issuing patents were 
confided to the commissioner of patents. Neither could 
he find a basis for a general equitable right. Hence the 
decision was adverse to the complainant. The govern- 
ment, however, propose to appeal the case to the U. S. 
Supreme Court. In the natural course the case would 
not be reached for four years. Long before this the 
decision in the appealed infringement suits will be ren- 
dered. So the great government suit now is rather a 
matter of minor interest. 



Tbe Sense of Smell In Does. 

It is, I think, of some interest to supplement the very 
striking and exact experiments of Mr. Romanes on the 
scent of dogs by an account of some experiments of a 
like kind made with a very different kind of dog, viz., a 
pug bitch. She was taught to bunt for small pieces of 
dry biscuit in a good sized dining room. The dog was 
put out of the room and a small piece, not much bigger 
that a shilling, of dry Osborne biscuit was hidden ; and 
as long as the hiding place was accessible to the dog, 
she never failed to find it. Sometimes the biscuit would 
be placed under a heap of a dozen or more newspapers 
on a dinner wagon, sometimes under a footstool, or 
soft cushion, or fire shovel, and on two or three occa- 
sions in the foot of a boot which had been just taken 
off, the hiding body being always carefully replaced 
before the dog was admitted into the room, and with- 
out exception the biscuit in a very ehbrt time was dis- 
covered. It was over and overagaiD proved that the 
dog did not follow the trailof the person who had hid- 
den the biscuit ; often the dog went by a different route, 



IVbeat In America. 

Concerning the introduction of wheat into America, 
reliable information is obtainable. It may be difBcult 
in the present day to realize the fact that wheat was 
at one time unknown in America; yet prior to the 
discovery of this continent by Columbus, there was no 
cereal in America approaching in nature to the wheat 
plant. It was not until 1530 that wheat found its way 
into Mexico, and then only by chance. A slave of 
Cortez found a few grains of wheat in a parcel of rice 
and showed them to his master, who ordered them to 
be planted. The result showed, that wheat would 
thrive well on Mexican soil, and today one of the finest 
wheat valleys in the world Is near the Mexican capital. 
From Mexico the cereal found its way to Peru. Marie 
D'Escobar, wife of Don Diego de Chauves, carried a 
few grains to Lima, which were planted, the entire 
product being used for seed for several successive crops. 
At Quito, Ecuador, a monk of the order of St. Francis, 
named Fra Jodosi Bixi, introduced a new cereal; and 
it is said that the jar which contained the seed is still 
preserved by the monks of Quito. Wheat was intro- 
duced into the present limits of the United States con- 
temporaneously with the settlement of the country by 
the English and other European settlers. — Milling 
World. 

Bb careful in handling naked lights around bolting 
chests. Not long ago a correspondent of the Milling 
World entered a mill and found the miller searching 
for his hair, eyebrows, and beard. He was inspecting 
a bolting chest, using an unprotected light to illumin- 
ate the interior. No sooner was the light thrust into 
the chest than the miller was startled by a flash and a 
shook. When he picked himself up, his head was as 
bald as a celluloid billiard ball and his flowing beard 
was floating around the mill in gaseous form, sensible 
only to the nose. Fortunately, the flre did not spread 
and the accident was not reported. 
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TEE STAISCA8E OF A OBEAT HOUSE. 
Dorchester House, at Park Lane and DeaQ Street, 
London, England, is one of the most remarkable of the 
many large houses of that great city. It is a modern 
structure, replacing the old house pulled down in 1839, 
but the present building possesses the special interest 
of being the work of a series of artists who each de- 
signed his share of the whole. The central feature is a 
staircase of large dimensions, surrounded on 
the first floor by a wide corridor communi- 
cating with it by arches, the principal rooms 
being grouped around it on three sides. A 
visitor, ou passing through the entrance 
hall, enters the lower vestibule, which is part 
of a wide corridor running transversely 
across the house, and paved with marbles 
inlaid in a pattern derived from one of 
Raphael's cartoons. From this vestibule the 
staircase is seen between coupled Ionic col- 
umns of pink granite, which capport the 
gallery, the view being nearly that repre- 
sented in our illustration. The marbles lin- 
ing the walls by the side of the staircase are 
especially beautiful, being in large panels of 
a rich dark green, with an inlaid edging of 
red, the panels being separated from each 
other by projecting masses of a warm white 
marble, streaked with dark gray, which 
form piers carrying the plinths of the coup- 
led columns of the first story. At the top of 
. the stairs is a wide corridor or gallery, the 
galleries opening on to and surrounding 
the staircase being characterized by a pictur- 
esque grouping of coupled Corinthian col- 
umns supporting arches through which views of the 
diCFerent saloons are obtained. The exterior of the 
building is graceful and refined, though not presenting 
anything of striking originality. 

^ < ■ > » ■ — 

A NEW ELECTSIC dTBBEITT METEB.* 

BY PROFESSOR O. FORBES, 

At the present moment the mind of electrical engi- 
neers is much directed to the successful means of dis- 
tributing electricity to a large district from central 
stations by means of that class of induction apparatus 
which has received the several names of " secondary 
generator," "transformer," and "converter." This is 
the only thoroughly worked out system available to 
the engineer for an extensive supply of electricity. 
Currents of an alternating character (i. e., alternately 
positive and negative in direction, the alternations 
being at the rate of some hundreds per second of time), 
and of high tension or pressure, are by this system car- 
ried from the engine house, by comparatively thin and 
cheap wire conductors, to the points of supply. The 
only difficulty which has been met is in the designing 
of a suitable meter. There is absolutely no meter 
available that pretends to be 
reliable. The very best indi- 
cates a totally different result 
when the same current is 
passed through it, if the num- 
ber of alternations of the cur 
rent (i. e., the speed of the 
dynamo) be altered. It was 
to overcome this source of 
trouble and to remove the last 
difSculty from an otherwise 
perfect system of electric dis- 
tribution that the author 
undertook the labor of de- 
signing and perfecting the 
meter here described. Some 
idea of the work expended 
in bringing it to its present 
state of perfection will be 
gained when it is stated that 
the trial observations during 
the development of the in- 
strument number . nearly 
10,000. Seeing that the only 
electrical actions available 
were those of chemical ac- 
tion, electro-magnetic action, 
and heat, that the chemical 
method is incapable of being 
used with alternate currents, 
and that all electro-magnetic 
meters must vary in their in- 
dications with the rapidity of 
the alternations, the author 
wati led to base his instrument 
on the heat developed by an 
electric current. Such an 
instrument must be equally 
applicable to continuous cur- 
rents and to alternate cur- 
rents, whatever their rate of 
alternations. Thus a meter is 
obtained which is practically 
perfect and more simple in 

* Read before the British AnocitUoii, 
^September, 1887. From AdurtriA. 



construction than any of those designed for a more 
limited range of uses. 

The instrument is extremely simple, both in principle 
and in construction. It consists essentially of a flat 
spiral of iron wire with two terminals. Sometimes 
these two terminals are united to form one, the other 
being attached to the middle of the wire. Thus the 
instrument exhibited may be used as an accurate mea- 



termines the smallest cnrrent.wbich can be accurately 
measured, and the friction of the clockwork is' imper- 
ceptible. The following table shows the performance 
of one of these vanes. The conductor used had a re- 
sistance of 01 ohm. The first line shows the rate at 
which the current was flowing through the conductor. 
The second line gives the ratio of current to speed of 
rotation, a ratio which ought to be constant. 
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sure for currents from half an ampere or from one am- 
pere upward. Above the conductor a set of vanes is 
pivoted. This consists of a circular disk of mica with 
a hole in the center, in which is fixed a pinion with a 
concentric ruby cup. Round the circumference of the 
mica disk eight small cylinders of pith are fixed at 
equal distances, and eight vanes inclined at 45° to the 
mica disk are attached to the pith cylinders, these 
vanes being made of the thinnest mica. This set of 
vanes is supported with the ruby cup resting on a steel 
point fixed to the base of the Instrument. The pinion 
engages with the first wheel of a train of clockwork 
actuating the indices, which show upon two dials the 
number of revolutions made by the vanes. The action 
of the instrument is very simple. The electric current 
passing through the iron conductor creates heat, which 
sets up a convection current in the air, and this causes 
the vanes to rotate about the vertical axis and drive 
the clockwork. The number of revolutions indicated 
on the dials is, through a considerable range of cur- 
rents, an exact indication of the number of coulombs 
or ampere hours which have passed through the con- 
ductor. The friction of the ruby cup on the pivot de- 



When using higher currents, the ratio is 
equally constant. 

Sir William Thomson complimented the 
author on having practically solved a prob- 
lem on which he himself had been working 
for a long time, but not with the same 
satisfactory results. He was nevertheless 
extremely pleased at the success achieved 
by Professor Forbes, because with the in- 
vention of a good and reliable meter one of 
the obstacles to central station lighting had 
been overcome. The difficulties of making 
a meter to correctly record alternating 
currents were very great, one of them being 
due to the action of the current upon itself. 
Even in continuous current instruments a 
slight variation in the strength of the cur- 
rent will sometimes cause an error due to 
self-induction. Thus, in one of his current 
balances, the slight variations in the speed 
of the engines introduced, an element of 
error. Professor Forbes had, however, succeeded in 
devising a type of instrument in which the self-induc- 
tion can be made as small as desired, and thus a 
degree of accuracy to within two or three per cent 
might be obtained, which is quite sufficient for prac- 
tical purposes. 

After several questions from other speakers, Profes- 
sor Forbes replied that he found absolutely no differ- 
ence in the working of the meter, whether it was 
traversed by an alternating or a continuous current. 
In fact, an alternating current seemed to introduce less 
apparent resistance than a misdirected current rapidly 
made and broken. The size of the glass cover he found 
to be of importance, the larger cover allowing the mill 
wheel to start with a smaller initial current. An 
instrument intended for a maximum supply of twenty 
lamps would start with half the current strength re- 
quired for one lamp, and would register correctly from 
one lamp to twenty. The wheel work does not iutro- 
d uce any appreciable friction. 




FROFESSOR FORBES' ELECTRIC METER. 



irater IVorka Slrnclc by Llglitnlne. 

During a thunder storm on August 24, the water 
tower of the water works at 
Mount Vernon, N. T., was 
struok by lightning and 
damaged, a hole being made 
in the side which allowed a 
considerable quantity of 
water to escape with great 
force. The supply was check- 
ed until the necessary repairs 
can be made. — Sanitary En- 
gineer. 

[At the time of the above 
alleged stroke, we sent an 
assistant to examine the 
structure, thinking it rather 
strange that so excellent a 
conductor as an iron tower, 
about 100 ft. high, well con- 
nected electrically with the 
earth, should be damaged by 
lightning. As a result of our 
inquiry, we learned that 
about three hours after the 
thunder storm above men- 
tioned a small leak was dis- 
covered in the side of the 
tower about 65 ft. from the 
ground. The leak consisted 
of an empty rivet hole, 
through which the water was 
spurting. Our conclusion 
was the hole had been filled 
by a defective rivet, the inner 
head of which having fallen 
off, the water pressure then 
pushed out the bolt. There 
were no visible signs of 
any lightning stroke. — Eds. 
S.A.] 

« > » 

The easiest way to make 
holes through an oyster or 
clam shell is to drill the holes 
with a hard, sharp steel drill, 
the same as used for drilling 
iron. Use the drill dry. 
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Bnlldlns Sites and Clioosinc Honaes. 

A writer in a recent number of GTiambers's Journal 
makes the following good suggestions to persons about 
to build or purchase a house. In selecting a house, or 
a site for a new one, remember that where the sun will 
shine on the house for some hours a day, one element 
of good is secured, especially if the sunshine enters at 
the windows of the living rooms or rooms most used 
during the daytime. After the aspect has been found 
to be suitable, and that a plentiful supply of sun and 
air is insured, attention should be given to the general 
position and construction of the bouse. If the ground 
is at all porous, a layer of concrete not less than six 
inches thick, and composed of cement or lime and 
broken bricks or gravel, should be spread over the 
whole of the ground covered by the building. This 
Will prevent the passage of ground air up through the 
floors. Air will travel through the ground for some 
distance, and, as it invariably becomes contaminated 
by taking up carbonic acid gas in its passage, is not 
suitable for inhaling. The house acts as a sucker on 
the ground ; and if, unfortunately, the site is one on 
"made" ground — that is, composed of all the refuse of 
a town — the groundair becomes the medium of disease. 
No houses should be built without a well-ventilated air 
space between the earth and the ground floor, especi- 
ally if the layer of concrete on the surface be omitted. 
The walls should be built of good hard-burnt bricks or 
non porous stone set in lime or cement morta;. Com- 
mon underburnt bricks or porous stones hold moisture, 
which evaporates with a rise in the temperature, and 
so chills the air in the house. If the bricks or stones of 
the walls are suspected of holding moisture, the whole 
of the esternal surfaces should be covered with cement, 
or tiled or slated above. The foundations of the walls 
should rest on thick beds of concrete bedded in the 
earth; and to prevent the ground damp rising up the 
walls, a damp-proof course of slates in cement or a bed 
of asphalt should be laid in the full thickness or width 
of the wall just above the ground line. Dryness in 
this climate is so essential to health that any building 
which in its floors, walls, or roof sins by admitting 
moisture should be rejected as a place of residence by 
those who value their health. In tropical climates 
buildings are constructed to keep out the heat; but 
here, we build to retain the heat and keep out the 
cold. 



Tbe Gas Hammer. 

Mr. Dugald Clerk recently read a paper before the 
British Association on " The Tangye Gas Hammer." 
This hammer is the invention of Mr. James Robson, 
and was exhibited at the Inventions Exhibition in 
1885. Since then it has been continually in action at 
Cornwall Works, Birmingham. It has been much 
simplified and improved in its details, and is as re- 
liable and controllable as any steam hammer. It 
resembles a steam hammer in design, and contains a 
piston, a piston rod connecting with the top contain- 
ing' the hammer, and an anvil block. The cylinder, 
however, is longer, and a space is left above the ham- 
mer piston to contain tbe necessary charge of gas and 
air. A second piston is arranged to fill and discharge 
the explosion space. The impulse for the blow is given 
to the hammer piston by the explosion above it, and 
the return of the hammer to its highest position is 
effected by means of a voluted spring. When out of 
Action, therefore, the haminer always remains up. 
The charging piston is actuated by a hand lever, and 
is an easy fit in the cylinder. When the haad lever is 
moved in one direction, the charging piston moves 
downward toward the hammer piston, and the pro- 
ducts of a previous explosion pass through automatic 
lift valves in it to the upper side. On the return 
movement tbe charging piston rises, and the auto, 
matic valves, closing, cause the spent gases to be dis- 
charged at a port in the top of the cylinder, while a 
fresh charge of gas and air is drawn in between the 
pistons. At the upper extremity of the stroke the 
charging piston covers the exhaust port, and then an 
igniting valve opens to effect the explosion. The ham- 
mer descends, strikes its blow, and when the hand 
lever is moved to transfer the exhaust gases again, 
the spring returns to its upper position. This is the 
complete cycle of action. The band lever actuating 
tbe second or charging piston is arranged to move 
precisely like the hand lever commonly used in steam 
hammers for controlling the slide valve. The similar 
movement produces precisely siinilai: results, and the 
effort required is no greater. The blows can easily 
be given at the rate of 120 per minute. To reduce the 
force of the blow, the hand or foot is moved through a 
smaller range and a smaller volume of, explosive mix- 
ture drawn in, and therefore a more feeble explosion 
obtained. For very light blows a relief valve is 
c^Mned to discharge a portion of the pressure. The 
enmgy of the blow njay be determined in two ways- 
first by taking an indicator diagram, and second by 
measuring the velocity a6qaired by the hammer be- 
fore it strikes the forging. Diagrams so taken proved 
tbe maximum pressure to be 56 lb. per square inch 
above the atmosphere, and an average of 23*5 lb. 



during the whole downward movement of the hammer 
piston. As the cylinder is seven inches in diameter 
and the fall of the hammer 6 inches, this amounts to 
433 foot pounds, which, after adding on the energy due 
to the fall of tbe hammer and deducting that due to 
the resistance of the springs, becomes 406 foot pounds, 
or 3"62 cwt. falling through 1 foot. This is the case 
when the hammer cylinder is cold. When hot, the 
average driving pressure falls to 20 lb. per square 
inch, and the blow to 3 '19 cwt., falling through a foot, 
or 358 foot pounds. The gas used is 1 cubic.foot for 
94 of the latter blows. Birmingham gas, with Which 
these experiments were made, costs 2s. 6d. per 1,000 
cubic feet, or 33 cubic feet for Id., and 33x94 = 3,102 
blows are thus obtained at the cost of Id. This is 
an exceedingly economical and satisfactory result. 
The paper concluded with a statement of the several 
purposes to which this hammer can with advantage be 
applied. 

m *» * m 
A. Woman Gardener. 
Madame De Rostaing, at Seillans, in the Department 
of Var, France, has a fiower farm of about 23 acres, lo- 
cated on the southern slope of the Maritime foothills, 
about 2,000 feet above the level of the Mediterranean 
and perhaps 20 miles from the coast, so writes United 
States Consul Mason, at Marseilles. The calcareous soil 
was naturally thin and poor, and the olive trees, which 
had occupied the ground for a century or more prior 
to 1881, yielded but scanty and unsatisfactory returns. 
The slope of the surface was so steep that the waters 
of a spring which flows from the rocks above the track 
could be but imperfectly utilized for irrigation, and the 
land was regarded as practically worthless. In 1881 the 
proprietress caused the olive trees to be removed and 
the land prepared for flower culture. First, the ground 
was dug up to a depth of 4 feet, the larger stones were 
removed and built into sustaining walls for the ter- 
races, into which the surface was divided and leveled. 
Along the upper margin of each terrace a shallow ditch 
was cut, connected with transverse channels, which 
supply the spring water for irrigation. 

The abruptness of the slope will be indicated by the 
fact that on the tract of 18 acres the terrace walls re- 
quired to produce a series of level or gently sloping 
surfaces are 2,166 yards in length. Thus terraced, the 
tract yielded Vl% acres of prepared ground for plant- 
ing. In the autumn of 1881, 45,000 tufts of violet and 
140,000 roots of the white jasmine were planted. The 
following spriiig the remainder of tbe ground was 
planted with roses, pelargoniums, tuberoses, and jon- 
quils, and a laboratory erected for the manufacture of 
perfumes. The position proved to have been well 
chosen, the plants grew vigorously and strong, and in 
1885, the fourth year after planting, the flower farm'at 
Seillans, which had previously yielded a rental of $115 
a year, produced, according to the statement of the 
proprietress, perfumes valued at $43,150, giving a net 
profit of $5,750. The difficult nature of the ground had 
made its preparation unusually laborious and expen- 
sive, but in the foregoing balance sheet for 1885 inter- 
est on the entire investment is included in the expense 
account, so that the profits as stated purport to be 
clear and legitimate. 

^ < ■ > » 

modern Guns. 
General S. V. Benet, Chief of Ordnance, U.S.A., was 
lately interviewed by the New York Herald, and is 
quoted as saying : 

" We have now twenty-five of the new Steel guns 
ready, and twenty-five more will be ready in a few 
months. That will be sufficient to arm all our light 
batteries with breech-loading guns. The steel for these 
guns was supplied by the Midvale Foundry, of Phila- 
delphia. 

" All modern steel guns are of one of two systems — 
either the Krupp bolt system or the ' interrupted screw ' 
used in the French service. Our guns are of the latter 
system, which seems to offer the greatest advantages. 
Like all good modern inventions, it is an American one. 
So, for that matter, is the Krupp, or, rather, what gave 
Krupp's invention the practical value. The great trou- 
ble with the Krupp gun was the escape of gas at the 
breech. This was overcome by the aid of the ' Brad- 
well plate,' the invention of Colonel Brad well, an 
American, who sold Krupp the invention. It consists 
of a thin steel plate, with elastic edges, that fits into the 
breech, and the pressure of the gas wedges it tightly 
against the sides and prevents the escape of gas. 

"Our new field guns weigh 800 pounds, and drive a 
shot of about twelve pounds in weight by means of 3J^ 
pounds of powder. The caliber of these guns is 3'2 
inches. In old days a pound of powder was considered 
sufficient for a twelve pounder, but these new guns 
carry two and a h^lf miles. At least we think they will, 
for they have not yet been thoroughly tested in this 
respect. 

"The carriages for these guns are not yet ready. 
They will be of steel, and will be, when finished, the 
handsomest gun carriages in exist^ice.' Our ^reat ob- 
ject was to combine li^tness and solidity. 
" The largest guns now in existence are the four 



great 125 ton guns Krupp made for the Italian govern- 
ment. They are intended for coast defense, and are now, 
I believe, at Spezia. When Krupp tested these guns 
before the Italian board of officers he fired one of them 
eighty times himself. 

" Whitworth was for a long time supposed to make 
the best steel. His process is to condense the steel by 
subjecting it to a tremendous pressure while in a semi- 
fluid state. A Whitworth tube will under this pressure 
be shortened about one eighth of its original length. 
Other manufacturers obtain this result in a minor de- 
gree by hammering. Armstrong at first made his guns 
of hammered iron, so far as the tubes were concerned, 
with steel hooping, but now his guns are entirely of 
steel, as the others. We have not a single breech-load- 
ing gun on our coast. 

"The American infantry soldier fires 800 rounds a 
year — about ten times as many as the soldier of any 
other nation uses in the same time. This amount of 
practice makes them the best marksmen in the world. 
We have an army of marksmen. 

' ' The board of officers before whom the new inven- 
tions in magazine guns were tested selected three for 
experiments to be made by troops in the field. These 
were the Lee, the Chaflee-Reese, and the Hotchkiss. 
The army report was unfavorable to them all, the ver- 
dict being that the present Springfield rifle was the 
best rifle for the frontier. 

" But could troops armed with the Springfield hold 
their own with troops armed with a magazine gun ? 

" No ; for in every battle a time must come when the 
soldier shall be able to discbarge his piece five or six 
times in a few seconds. Every magazine must be de- 
tachable. With the Lee this was the case. With the 
others it was not. It must be detachable, because until 
at close quarters the firing will be more effective with 
a rifle loaded in the ordinary way without the incum- 
brance of a magazine. 

"A new problem with the present system of rapid 
firing is how to get ammunition to a skirmish line. 
There is danger in the present system of ammunition 
boxes, containing 1,000 rounds and tightly nailed up. 
The soldier, having difficulty in opening it, not infre- 
quently dashes the box against a tree to break it open. 
We have invented a box that overcomes this difficulty. 
It is watertight, opens readily, and is perfectly safe to 
handle." 



Dangers of Electrle Iilght Vires. 

At Lincoln, Neb., on September 21, a workingman 
named Smith was horribly mutilated in a remarkable 
manner. On O Street, at the corner of Ninth, hanging 
from a telegraph pole and lying along the ground for 
a distance was a broken telephone wire, which had in 
some manner become crossed, or in connection with 
one of the electric light wires. As Smith was passing 
along the street he saw the wire burning, and, attracted 
by the strange appearance, and not realizing what it 
was, evidently took hold of it to ascertain what it 
meant. The shock he received was terrific, and his 
shrieks brought hundreds to the street. He could not 
loosen bis hold on the wire, and it burned his hands to 
the bone. In his writhings and contortions the 
charged wire came in contact with his head, burning 
out one of his eyes and laying the side of his face open. 
Wherever it struck his body it cut like a knife. A 
bystander, realizing the peril of the man, ran to him, 
grabbing him to pull him from the wire, but by the 
shock he received when he came in contact with the 
body of the man he was knocked ten feet into the 
street and utterly prostrated, so that it was feared he 
was also killed. By this time the electricity had either 
burned the man Smith loose from the wire or he had 
succeeded in his struggles in breaking away. He was 
picked up and carried into an adjoining restaurant 
and a half dozen physicians summoned. The man 
presented a horrible appearance, and despite the phy- 
sicians' efforts to put him under the influence of mor- 
phine he shrieked and writhed in the agony he suffered 
until taken to the hospital. The doctors express the 
opinion that he may survive his injuries, although it 
appears impossible. — Kansas City Journal. 



(Inartered Liiniber. 

A few years ago there was little if any lumber sawed 
quartered, or with the grain. Now not only oak but 
many other woods are being sawed more and more in 
that manner. Any consumer of lumber will tell you 
that it is far the better way to iuanufacture. We now 
have oak, poplar, gum, ahd sycamore in large quanti- 
ties thus sawed. It costs more to saw quartered stock 
than plain, but it is much more valuable. The waste 
is considerable. Take a 24 inch 12 foot log, clear and 
straight, and 75 per cent of it will make good quartered 
firsts and seconds if properly managed. Probably no 
wood except oak has so grown in popularity as quiar- 
tered poplar. It is used plump inch, six inch, and up 
wfde, and immense quantities are now used by piano 
manufacturers. There is a scarcity of it, and any one 
who finds plain poplar dull and hard to sell should 
quarter-saw his stock. Th^ Northwestern Lumberman 
says it is worth from $3 to $5 a thousand more. 
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EiraiNEEBING INTENTIOKS. 

An electric attachment for locomotives 
has been patented by Mr. Norman F. Chase, of Mont- 
rose, N. Y. The invention covers a novel combina- 
tion and arrangement of parts whereby a person at the 
side of a track or at a station may cause certain devices 
upon the locomotives to be operated for signaling the 
engineer, and so that danger signals, etc., may be 
effective. 

A railway rail bracket has been pa- 
tented by Messrs. John Waterman and Nelson A. Gray, 
of Villisca, Iowa. It is formed with a head having bolt 
holes near its opposite ends and having the shank 
united at one end with the head centrally between the 
ends of the latter,, and with a longitudinal rib, beicg 
intended especially for use in connection with guard 
rails. 

A boiler has been patented by Mr. 

James A. Cauldwell, of Owego, N. Y. It is a sectional 
boiler formed of a series of hollow rings resting one 
upon another with their apertures in alignment, the 
space within the rings forming the fire and combustion 
chamber, the bolts by which the several sections are 
held together beint; so formed and placed that the sec- 
tions and the bolts will expand about equally. 

A* railroad tie has been patented by 
Mr. Charles W. Yost, of Middletown, Pa. It consists 
of a bed plate having at each end an upturned tongue and 
slots, in. combination with chain plates with a slot, a 
tongue, and pendent locking tongues, with device for 
locking the chains to the bed plate, so that the rails 
cannot spread and the chains give strength to the tie 
and relieve the bed plate of direct wear of the rails. 
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AOBICULTUBAL IKVENTIOKS. 
A seeder and cultivator has been pa- 
tented by Mr. James Montgomery, of Munster, 111. It 
is adapted more particularly for dropping seed grain 
between rows of corn stalks left standing after harvest- 
ing the corn crop and immediately harrowing in the 
dropped seed by cultivator plows to assure proper 
growth of the grain. 

A harrow attachment has been pa- 
tented by Mr. Calvin Kessler, of Pendleton, Oregon. 
The harrow is made with U-shaped perforated bars 
adapted to be raised and lowered upon the tooth bars, 
by means of which the teeth can be cleaned without 
stopping, or by lowering the bars so that the teeth will 
not project, they are made to serve as runners to permit 
the harrow to be readily transported from place to 
place. 

> ♦ » , 

MISCELLANEOUS IKVENTIONS. 
A biographical photograph card has 

been patented by Mr. George W. Fountain, of Cameron, 
Mo, Combined with a photograph card having a recess 
and a slot or opening is a blank having eara^and a finger 
tab, whereby a short biographical record may be pre- 
serve^ in conection with a photograph. 

A device for adjusting clothes lines 

has been patented by Mr. August W. R. Liebau, of New 
York City. It is a novel device by which the length of 
traveling clothes lines is adjusted, whereby they may 
easily be stretched or eased, and securely held in such 
adjustment, with, provisioo also for carrying a large 
surplus line. 

A cotton-seQd press ;has been patented 

by Mr. William C. McBride, of Brooklyn, N.Y. Two 
hydraulic presses are located one above another, with a 
fixed plunger between them, the lower press raising a 
truck with perforated pipes leading into apertures, and 
there are various other novel details of construction 
and arrangement of parts. 

A slope grader and ditching machine 
has been patented by Mr. John C. Sage, of Gainesville, 
Ga. Combined with a truck are outer and inner rollers, 
adjustable shovels, and other novel features of an im- 
proved ditching machine, the invention being an im- 
provement on a former patented invention of the same 
inventor. 

A windmill has been patented by Mr. 
Hiram Watkins, of Pueblo, Col. Combined with a ver- 
tical main shaft is a horizontal drum wind wheel hav- 
ing pivoted blades, which may be adjusted by an at- 
tendant at the base of the tower, there being a vertically 
reciprocatihg cross head on the shaft connected with 
and operating a gear wheel, with other novel features. 

A reciprocating printing machine has 

been patented by Mr. Thomas H. Cole, of East Albany, 
N. Y. It has a revolving bed adapted to serve as an 
inking pad upon one face and platen upon the other 
face, the type carrier being operated up and down by a 
crank and pitman, and motion being communicated to 
the bed therefrom. 

A book holder and cover has been pa- 
tented by Messrs. Frank X. Cline and Alexander Corn- 
stadt, of Portland, Oregon. It is a device which may 
be used for filing pamphlets, letters, and bills, and also 
as a cover or case for protecting books, or a number of 
books or pamphlets, and for carrying them from place 
to place. 

A boot jack has been patented by Mr. 
Jame^ H. Kennedy, of Eola, La. It has a V-shaped 
notch' for receiving the heel of the boot, and a loop 
formed of a metallic rod passing around the front of 
the boot jack and clamped to its sides, grooved edges 
of the boot jack forming guides for the looped rod, 
which engages the front part of the bo6t. 

Improvements in accordions form the 
subject of two patents issued to Mr. John F. Stratton, 
of Bro(rftlyn, N. Y. The inventions cover various 
novel details, including an extra set of keys, key valves, 
reeds, and reed valves, added to the regular set of melody 
keys, and tuned to permit the player to perform, in 
connection with the regular set, all the notes in the 
Bcal'e, the same note to be sounded both by pushing 
and drawing the bellows, whereby the performer can 
execute in the melody all the notes and chords in the 
scale with a corresponding harmoniouB bass in the 
atetiBipbninient, 



NEW BOOKS AND PUBLICATIONS. 

Food Adulteration and its Detec- 
tion. By JesseP. Battershall, Ph.D., 
F.C.S., Chemist United States La- 
boratory. New York; E, & F. N. Spon. 
1887. Pp. 328. 

This work,on account of the competence of its author 
and of the elegant style of its production, is to be wel- 
comed as a valuable addition to the chemical literature 
of this country. Dr. Battershall, for many years chemist 
in charge of the United States Laboratory in the ap- 
praiser's department of the Custom House, has had 
many very difficult problems in proximate analysis pre- 
sented to him for solution. In these years many food 
products and similar substances have been examined 
by him to ascertain their purity and nature. In the 
work before ns this experience is applied to one of the 
most difficult subjects of analytical work, the detec- 
tion and determination of impurities and adulterations 
in food. The range of the work is extensive. The 
general headings into which the subject is divided are 
too numerous to give here in full. Tea. coffee, and 
other bases for beverages and beverages themselves are 
treated of at length with their adulterations. Milk and 
its products, flour, bakers' chemicals, sugar, pickles, 
olive oil, spices, and miscellaneous products, are in- 
cluded. The book closes with two chapters of peculiar 
value. One gives the bibliography of the subject, a 
laborious compilation of periodicals, official reports, and 
books on food adulteration. The last chapter is de- 
voted to legislation. It gives the various United States 
laws and statutes of individual States on the subject of 
adulteration. The book is beautifully illustrated with 
colored plates illustrative of tea leaves and the spuri- 
ous leaves mixed with them, and with a number of pho- 
tomicrographic plates of butter and milk slides. Too 
much credit cannot be given to author, publisher, and 
engraver for the conscientious way in which they have 
all done their work. Although largely devoted to 
American practice, the book will undoubtedly have a 
good circulation abroad, and we hope it is the pre- 
cursor of many future editions. 
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MIGHT ASftWELL DIE OK THAT AS ANT- 

THIKO ELSE. 

When one has suffered on, month after month, con- 
sulted all the best " Mediciue Men '* within reach, tried 
all the remedies suggested by sympathizlDg frleods, still 
suffers on, becoming weaker and more wretched, it la lit- 
tle wonder chat such an one becomes despondent and 
cries out, "I might as well die on one thing as well as 
another, and, therefore, will try anything, even the 
Compound Oxygen." 

Mr. Alonzo Clark, chief salesman in the large business 
house of Davis, Collamore & Co., of New York, was bo 
greatly reduced by long continued lung trouble, pro- 
ceeding from malaria, that the doctors gave him up. 
They said, " If you have any business affairs to arrange, 
you had better arrange them soon, for you cannot live 
long." He had all the symptoms of advanced consump- 
tion. By this time he thought the doctors had done all 
tney could do for him, which they verily had, at the rate 
often dollars a visit. Somebody dropped a hint In his ear 
about Compound Oxygen, and he thought he might as 
well die on that as anything else. But on taking it for a 
little while, he found he was not going to die. To make 
a long story short, Mr. Clark is again at his post In the 
store on Broadway, and attending to business with his 
old-time regularity. He Is, as might be expected from 
his experience, a very Arm believer in Compound 
Oxygen. 

This Compound^xygen has a history embodied in a 
very Interesting two hundred page treatise, which Is sent 
by mall on application to Drs. Starkey & Palen,1529 Arch 
Street, Philadelphia. Pa. 



*' So full, in fact, is the treatment of nearly every sub- 
ject discussed, that, as the book now is, it is the mo&t 
complete American treatise on civil engineering which 
has yet appeared. The amount of labor which must 
have been bestowed upon it is almost appalling. The 
tables are more complete than in any other book that 
we know of, and the author, in the preface, says that 
' most of them havie been entirely recalculated expressly 
for this book.* Altogether the book is the most complete 
of tits kind that has yet been published either in this 
country or in Europe. It is very fully illustrated, not 
with copies of superannuated cuts which have done sei - 
vice in old works, or are advertisements for manufac- 
turers, but with engravings all new and purchased ex- 
pressly for this work." 

We quote as above from a review by the Railroad 
Gazette of one of the earlier editions of Trautwine's 
" Civil Engineer's Pocket Book." Reviewing the 9th 
edition, or twenty-second thousand, the first of the 
" hew editions " (1885), the same journal said : 

..." The additions and substitutions are so numer- 
ous and so well chosen that there is hardly an Important 
topic of the volume which has not beenaffected by them 
and improved." 

Still further improvements appeared In the edition of 
1886, and in those of the present year. 



SCIENTIFIC AMERICAN 

BUILDING EDITION. 

OCTOBER NDKIBEB. 

TABLE OF CONTENTS. 

1. Elegant Plate in Colors of a Residence of mode- 

rate cost, with floor plans, speciflcations, sheet 
of details, etc. 

2. Plate in colors of a Country Store and Flat, 

with speciflcations, floor plans, sheet of de- 
tails, etc. 

3. Design of a one-story^ Southern Residence, with 

floor plan. Cost, Five Thousand Dollars. 

i. PerspectlTe and floor plans for Dwelling for a 
narrow lot. Cost, Thirty-flve Hundred Dol- 
lars. 

5. Illustration of a two-story and attic Dwelling 

erected at Arlington, N. J^ with floor plans. 
Cost, Two Thousand Eight Hundred Dollars. 

6. Drawing in perspectiTe, with floor plans, of a 

Double House of moderate cost. A pleasing 
design. 

7. A Twelve Hundred and Fifty Dollar two-story 

attic House. Perspective and floor plans. 

8. Perspective drawing, with a floor plan, of a 

House at Flushing, N. Y. A comfortable and 
substantial dwelling, costing about Eight 
Thousand Dollars. 

9. View of the new United States Court House 

and Post Office at San Antonio, Texas. 

10. Handsome design of a new Dry Goods Store 

erected at Winona, Minn. 

11. Illustrations of small sea-side Cottages at Lion- 

Sur-Mer, Department of Calvados, France. 

12. Page engraving showing Main Entrance Gate, 

Chateau at Bougival. M. Pasquier, Architect. 



"^udineosi anil personal. 



The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at pMicaiitm office 
as early as Thursday morning to appear innext isme. 




m^m 



13. Views of a Church at La Capelle, France. 
Charles Gamier, Architect. 



M. 



, New Church at Stratton, 
land. 



in Hampshire, Eng- 



15. Design of a Sideboard in Walnut, 

16. New Exhibition Building of glass and iron, at 

Madrid. Half page engraving. 

17. Villa St. George's, at Saint Lo. Half page en- 

graving. 

18. A City Residence in Mannheim. Werle & Hart- 

mann. Architects. 

19. Miscellaneous Contents: Cost of Brick and 

Brickwork.— United States Mail Chutes for 
Interiors of Buildings, illustrated.— An Im- 
proved Saw Filing Machine, illustrated.— Im- 
proved Device for Working Window Shutters, 
illustrated.— Drawing and Engineering Instru- 
ments.— Tests of Portland Cement.— Painting 
Brick and Stone Buildings.— Frosted Glass.— 
Action of Frost on Cements.— Oil of Bay for 
Flies.- Decorative Novelties.— Colored Mortar 
for Brickwork.— How to Clean and Polish Top 
Leather Screens.— Blinds.— To Transfer Prints 
to Wood.— Rules for Gas Fitting.— Bichloride 
of Mercury as a Disinfectant.— Chinese Brick- 
making.— The Long Leaf Pine.— New Galva- 
nizing Process.- Earthquake Foundations.— 
Care in respect to Fire.— Healthy Habitations- 
and Defective House Construction.— The Ef- 
fectof Sea Water on Concrete.— Vassar College 
Sewerage.- Preservation of Stone.— Improved 
Surface Planing Machine, illustrated.- The 
'' Auburn " Boiler for Steam Heating and the 
Woodcock Patent Shaking Grate, with illus- 
trations.— Ebonizing.-Design in Architecture. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; form- 
ing, practically, a large and splendid Maoazinb 
OP AReHlTKCTUBE, richlv adorned with elegant 
plates in colors and with fine engravings, illustrat- 
ing the most interesting examples of Modem 
Architectural Construction and allied subjects. 

The Fullness, Richness, Cheapness, and Conve- 
nience of this work have won for it the Largest 
CiRCUiiATiON of any Architectural publication in 
the world. Sold by all newsdealers. 

MUNN & CO., PUBLIBHBRS, 

861 Broadway, New York, 



All Books, App., etc. cheap. School of Electricity, N.Y. 

Mechanical draughtsman wants position.— Is expert 
CD both Patent OflQce and worklDff drawings. Address 
box 64, Old Chatham, N. Y. 

TTanted— Address of reliable parties willing to manu- 
facture on royalty a simple and useful domestic novelty 
ot wire; or buy patent. Address S. Whinery, Somerset, 
Ky. 

The Langley Co., of 5 and 7 R.R. Place, Newark, N. 
J., are transferring their business to the South, where 
they will require special machinery only, and will sell at 
a liberal discount : 

One 80' ' Oould & Eberhardt drill press, improved. 

One 14" Prentice lathe, 6' bed. 

One 16" Bogert lathe, 6' bed. 

One 16" " " 8' " 

One 16" Gould & Eberhardt lOK' bed, power cross 
feed. 

These tools are new, having had but three months* 
light work. Apply to J. M. Langley, 5 and 7 R.R. Place, 
Newark. 

Steam jacket feed water boiler and pnrifier. New cata- 
logue free. Wm. Baragwanath & SOb, 40 W. Division St., 
Chicago. 

Stationary and boat engines, boilers. Best and cheap- 
est. 1 to 10 H. P. Washburn Engine Co., Medina, Ohio. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 138 Jackson St., 
Chicago, 111. 

The Railroad Gazette, handsomely illustrated, pab- 
llshed weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

The Enowles Steam Pump Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just la- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Betting and Wheels. Link BeltM. Co., Chicago. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
"IXttte Wonder.^' A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer I^ristaline. 
Complete outfit for piling, etc. Hanson, Van Winkled 
Co.. Newark. N. J., and 92 and 94 Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modem design. New Haven Mfg. Co., New Tlaven, Conn. 

For best leather belting and lace leather, including 
Hercules, see Page Belting Co.'s adv., p. 173. 

FoweTt 113 Liberty St., N.Y. $1 per yr. Samples free. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 and 421 East 8th Street. New York. 

Curtis Pressure Regulator and Steam Trap. See p. 157. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St.. New York. 

HoistingEngines. D. Frisbie & Co., New York city. 

Veneer Machines, with latest improvements. Farrel 
Fdry. Mach. Co., Ansonia, Conn. Send for circular. - 

Tight and Slack Barrel Machinery a npecialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 28. 

Graphite Lubricating Co., Jersey City, N. J. Graph- 
ite bushings and bearicgs, requiring no grease or oil. 

Quints' patent automatic steam engine governor. 
Correspondence solicited from manufacturers of throt- 
tle governor engines. Leonard & McCoy, 118 Liberty 
Street, New York. 

Catarrh Cured. 
A clergyman, after years of suffering from that loath- 
some disease, catarrh, and vainly trying every known 
remedy, at last found a prescription which completely 
cured and saved him from death. Any sufferer from 
this dreadful disease sending a self-addressed stamped 
envelope to Prof. J. A. Lawrence, 212 East 9th St., New 
York, will receive the recipe free of charge. 

Woodworking machinery, planers, surfacers, match- 
ers, headers, etc. Rollstone Machine Co., Fltoh'burg. 
Mass. 

Graphite Bushings.— Pnt them on all loose pulleys. 

Send for new and complete catalogue of Scientific 
Books for sale by Munn & Co., 361 Broadway, N. Y. Free 
on application. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time shoald 
be repeated; correspondents will hear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sctentlile American Supplements referred 
to may be had at the oflice. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

IVlneralH sent for examination should be distinctly 
marked or labeled. 



(1) G. H. asks (1) if hydrogen gas is bet- 
ter than coal and water gas for balloons. A. Hydrogen 
gas is far superior in lifting power to coal gas, and still 
more to water gas. It leaks out from aballoon, however, 
much faster than either. 2. What is the cheapest way 
to manufacture it, and how to obtain it pure? A, The 
general way of making it is to dissolve zinc or iron 
scraps in sulphuric acid and collect the gas evolved. It 
may.also be made by passing steam over red hot iron 
turnings contained in a tube. 3. How much in weight 
will a cubic foot of hydrogen gas lift? A. 1,000 cubic 
feet of hydrogen will lift about 44 pounds. 

(3) J. W. K. writes : I have an electro- 
magnet that will attract a weight of two pounds sus- 
pended at a distance of J^ inch from the poles of mag- 
net. Now, what I wonld like to know is, what the loss 
would be in attractive power if the poles of the magnet 
and armature were nickel plated? A. The loss would 
be very slight. 



TO INVENTOBS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere.' A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the tihies and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. oflice Scientific American, S61 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For wrblcb lietters Patent of tbe 
United States ivere Granted 

September 20, 1887, 

AND EACH BEARING THAT DATE. 

[See Dote at end of list about copies of ttiese patents.] 



Aceoraion, J. K. Stratton ^70,217, 870.218 

Adjustable table, S. ZenKer ., 370,227 

Aluminum, extracting;, O. M. Thnwless 370,220 

Ambulance, H. H. Judson SlOfid 

Animal trap, H. G. Stone S?0,101 

Axle box, car, J. R. Baiter...' 370,084 

Axle box, H. RoKers 370,088 

Axle skein, H. W. Nott 370,080 

Baling press, A. Wickey 370,170 

Baling presses, Imle weighing attachment for, A. 

Wickey 970,171 

Banjo, W. R. Wood 370,172 

Bath tub, W. D. Stewart 370,088 

Battery. See Secondary battery. 

Bed lounge, A. Stark 370,095 

Bed, sofa, S. Earpen et at 370,065 

Beds, crib attachment for, W. C. Walter »r0,U2 

Bell collar, J. J. Marshburn 370,271 

Bell cord coupling, E. Brombacher 370,289 

Bell, door, C. L. Uvingston S7U,2(;U 

Belt, driving, F. B. Brock jrO,2S7,, 370,238 

Belt shifter, G. W.Miller 370,163 

Bin. See Flour bin. 

Binnacle, ship's. F. W. Cross 370,248 

Boiler, J. A. Cauldwell 370,241 

Boiler cleaner, D.N. Baxter 370,306 

Boiler cleaner, F. W. Hornlsh 370.060 

Book holder and cover, Cline & Cornstadt 370,244 

Boot, fabric, M. V. Beiger 370,307 

Boot lack, J. II. Kennedy S10JSH 

Boots or shoes, shank burnisher for, J. J. Fitx- 

glbbon , 370;063 

Bottle ]aeket, H. Lightwardt, Jr ,,...... 370,268 

Bottle stepper, M. a Cahlll 3WM6 

Bottle stopper, H. C.Walter 370,281 

Box. See Axle box. Fare box. Fire alarm box. 

Box for samples, etc., O. Hotbtadt gnj06S 

Brace. See Shoulder brace. 
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Bncket. Bee Rail w>x nil bracket. 
Brake. See Car brake. 

Brake ataoa, O. M. Sarient 3Xfi» 

Brick machine, D. Woodbury 970,173 

Burner. See Gaa burner, HydrocarboD burner. 

Bustle, H.O. CanBeld 370,181 

Bustle, T. P. Taylor »70,103 

Cab, bansom, J. C. Robinson 370,352 

Calcining apparatus, A. Droit 3^1,328 

Calculator tor Kraln, etc., A. SearKcant, Jr 370,284 

Calculator, time, W.Wood SToisW 

Camera tripod, W. H. Carpenter 370,340 

Can protector, milk, J. H. irwin 370,1M 

Cans and bottles, device for bandllnK, D. D. 

Brown 370,179 

Car brake, J. Hahn 370,190 

Car brake, F. Tentschert ; 310,104 

Car conplInK, B. M. Bennett 370,115 

Car coupling, H. B. Hunt 370,062 

Car coupling, I. KliuK 370,343 

Car coupling, £. D. Sbobe 370,092 

Car couplings, pin support and link adjuster for, 

, A. B. Bwing 370,184 

Car beater, M. B. Derrick 370,049 

Car heater, A. Putnam, Jr 370,085 

Car, sand, W. H. Barrows . . 370,232 

Carburetor, J, Leede 370,149 

Carpet stretching machine, L. lilnkle 370,257 

Carving fork, F. W. Brittln 370,236 

Cash indicator and register, J. J. Webster 370,.%3^ 

Csster, furniture, W. Livingstone 370,270 

Chair. See Folding chair. Hammock chair. Ope* 

rating chair. 
Chenille, machine for making, F. Landenberger. . 370,148 

Chuck, lathe, J. T. Paget 370,083 

Cigar bundling machine, J. H. Fry 370,262 

Clamp. See Rubber dam clamp. Suspender loop 

clamp. 
Clasp. See Pocket book clasp. 
Cleaner. See Boiler cleaner. 
Clock for timing watches, striking, J. F. Beyerle. . 370,038 

Clock striking mechanism, J. T,. Sullivan 370,219 

Clothes line. H. S. Perdval 370,348 

Clothes lines, device for adjusting, A. W. Liebau. 370,199 

Clutch for power presses, F. M. Leavitt 370,198 

Clutch, friction, J. L. Bogert 370,118 

Clutch, friction, O. L. Hopping 370,.S32 

Coat adjuster, D. H. Purves 370,209 

Cock grinding machine, R. A. Regester 370,160 

CofBn, T. H. Mooney 870,276 

Coffin fastening device, W. Hamilton 3n),331 

Comb. See Curry comb. 

Combination lock, J. W. Hard 370,254 

Combination wrench, H. W. De Courtenay 310,048 

Cotton press, U. T. Stewart 370,288 

Coupling. See Bell cord coupling. Car coupling. 

Felly coupling. Thill coupling. 

Cuff holder, C. O. Bloomer 370.039 

Curry comb, G. B. Crosby 370,047 

Curtain pole, O. A. Strobel 370,289 

Damper and blower for open grates. A. Orelup... . 370,279 

Damper regulator, F. Leclere 370,267 

Disinfectant, C. H. Moore 870,277 

Door attachment, W. W. Allen 370,300 

Door hanger, O. M. Waldorf 370,109 

Doors, combined glass bolder and number plate 

for, W.H.Taylor 370,166 

Doors, weather guard for. P. P. Megroponte 370,207 

Drill. See Expansion drill. 

Eaves trough hanger, c. Lumm 370,073 

Blectric lights, manufacture of fllaments for In- 
candescing, T. A. Edison 370,124 

Electric meter, T. A. Edison 370,123 

Electrical transmission of power, T. A. Edison, 

370J26 to 370,131 

Embroidered fabric, B. Comely 370,246 

Engine. See Gas engine. Gas motor engine. 

Rotary steam engine. 

Expansion drill, M. T. Chapman 370,046 

Fabric. See Embroidered fabric Textile fabric. 

Fabric turfing implement, J . Borton 370,309 

Fare box and change maker, combined, J. L. Kail. 370,261 

Felly coupling, J, F. McConnell 370,076 

Fence, J. A. Hay 370,256 

Fence, J. S. Orr... 870,157 

Fence, T. D. Wilson 370,299 

Vibrotis plants, apparatus for disintegrating, B. 

F. Sparr 370,286 

File or Clamp, paper, M. F. Berry 370,116 

Filter for cisterns, F. M. Rankin 370,281 

Fire alarm box, B. S. Flanders 370,328 

Firearm and air gun, combined, J. G. Folsom 370,329 

Firearm, magatlne, P. A. Altmaier 370,032 

Fire escape, R. Sutherland 370,103 

Flour bin and sifter, combined, F. Sieb 370,093 

Flower, artificial, A. Heck 370,140 

Foldingchair. C. H. TAmbkin 370,265 

Forceps, O. W. Melotte 370,204 

Fork. See Carving fork. 

Fuel, feed regulator for liquid, J. V. Irons 370,136 

Fumlgator, O. 8. Boin 370,233 

Furnace and burner for burning hydrocarbon oil, 

W. Field 3n),251 

Furniture, school, J. C. Cambum.. „.. 370,314 

Game apparatus, M. T. Wheeler 370,224 

Game apparatus, parlor, J. P. Luudeen 870,074 

Gas burner, C. B Todd 370,107 

Gas engine, J. Charter 370,242 

Gas engine, F. W. Crossley m,XI» 

Gas motor engine. Holt & Crossley 370,268 

Gas producer, W. L. HcNair 370,273 

Gas tanks, blow pipe connection for, J. R. Knapp. 370,037 

Gas, treating natural, T. G. Springer 370,<i58 

Glass and other plates. Joining bar for uniting, 

M.Macleod 370,075 

Glass, apparatus for rolling, Brogan & Malloch... . 370,177 

Glass beveling machine, T. F. Gilroy 310,187 

Glaas cover for pictures, etc., J. A. Egglnton 370,133 

Glass, manufacturing checkered, Brogan & Mal- 
loch 370,176 

Glass to produce designs thereon, apparatus for 

rolling, Brogan & Malloch 370,178 

Gold and silver, refining, Johnson ft Ryan 370,338 

Governor, steam engine, E. J. Armstrong 370,303 

Grader and ditching machine, slope, J. C. Sage... 370,089 

Grain binder. Baker & Prldmore 3n),a04 

firain binders, clearer for, Whiteley & Bayley 370,297 

arindingmill, N. P. Bowsber 370,310 

Gun sight, B. Long 370,344 

Guris, automatic sight for turret. Noble & Murray 370,156 

Hair pin, M. J. Steffens ,„,. 370,096 

Halter, W. G. Scoaefer 370,163 

Halter, rope. Lynch ft Petty 3!0,J4« 

Hame, B. W.Jonea , 370,196 

Haaeand collar fastener, H. Tj. Qnlgley 370.066 

Hammer, power, W. R. Jenkins, Jr 370,260 

Hammock chair, V. P. Travers 870,222 

Handle. See Shove Ihandle. 

Hanger. See Door hanger. Baves trough 

hanger. 

Hanow, Bell ft Bitty 810,037 

IIanow,I(.a.ltooie 310,164 



Harrow attachment, C. Kessler 370,964 

Harrow or cultivator, L. F. Hartman 370,138 

Harvester, W. F. Olin 370,088 

Harvester and binder, combined, D. strank 370,360 

Harvester, grain, Whiteley ft Bayley 370,298 

Hatchway for elevators, automatic, A. J.'Blalkle. 370,308 

Hay rake, horse, W. W. Kelchner et al S70,263 

Haytedder,'R G. Utter 870,169 

Heater. See Car heater. 

Hip roll or angle bead , metallic, J. S. Thorn 370.1ff7 

Hitching post, A. A. Parker 870,158 

Hoisting and conveying machine, A. E. Brown, 

370,311, 370,312 

Hoisting apparatus, J. Monighan 370,078 

Holder. See Book holder. Cuff holder. Photo- 
graphic web holder. Pillow sham bolder. Spin- 
ning ring holder. Ticket holder. 

Hood, boa, and collar, combined, M. Bermond 370,174 

Hook. See Lifting and pulling hook. Snap hook. 

Horseshoe, soft ground, L. Brigham 370,040 

Hub, vehicle, B. Schad 370.285 

Hydrocarbon burner, J. F. Irons 370,3,17 

Hydrocarbon burner, J. Marion 370,151 

Index, C.S. Perley 370,280 

Indicator. See Cash indicator. 

Infusions, apparatus lor making, J. Hobbs 370,141 

Ironing machine, A. T. Hagen 370,137 

Jack. ' See Boot Jack. Lifting Jack. 

Lamp, carbureting, A. Kitson 370,340, 370,341 

I.iantern, A. LoelTelholz 370,201 

lAprlng, T. N. Fulliam 370,034 

Latch and lock combined, W. D. Doremus 370,325 

Leather or other material, mechanism lor uniting 

scraps of, F. Knox 370,063 

Ledger, petit, H. A. Pershing 370,349 

Level, spirit, P. L. Pox 370,064 

Leveling Instrument, T. C. Thomas 370,106 

Lifting and pulling hook, A. A. Porter. 370,350 

Lifting Jack, B.B. Griffin 370,253 

Lock. See Combination lock. Permutation lock. 

Lock, W. D. Doremus 370,183 

Locomotives, electric attachment for, . N. F. 

Chase .. 370,24.1 

Loop closing machine, B. L. Howe 370,143 

Malt germinating apparatus, P. Weinig 370,296 

Mantel and fireplace lining, combined, W. W. 

Neuer 370,155 

Mattress for water beds, H. H. Judson 370,064 

Measure and register, lumber, J. U. S. Sands 870,212 

Measuring machine, cloth, E. M. Bliss 370,175 

Medicine, cough remedy, C. Haycock 370,191 

Metal cutting shears, B. H. Watrous 370,295 

Metals, electric welding and tempering, B. B. 

Bies 870,282 

Metals from their ores, separating, D. W. Birm- 
ingham 370,366 

Meter. See Electric meter. 

Milk and separating cream, device for cooling, N. 

Moes 370,205 

Mill. See Grinding mill. Roller milL 

Mixing machine, R. M. Hunter ...' 370,335 

Moulder's pot, R. A. Regester 370,159 

Mowers, grass receptacle for lawn, W. R. Twiggs. 370,361 

Music leaf turner, H. W. Stone, Jr 370,165 

Nails, machine for making cut, L. Goddu 370,135 

Nut blanks, die for shaping, M. Kennedy.. 370,066 

Oar blade, G. W. Lingle 370,070 

Operating ctaalr, T. A. Long 370,071 

Ore concentrator, J. A.Jones.'. 370,145 

Paper bag machlne,C. B. StUwell 1..... 370^099 

Paper cutting machine, E. J. Sterling 370,287 

Patternmaker's tram, W. S. Burroughs 370,313 

peanut stripper, C.ff. Nicholson 370,278 

Pen, fountain, A. J. Kletzker 370,342 

Pencil sharpener, B. S. Cohen 370,182 

Pencil sharpener, slate, I. P. Maxwell 370,272 

Perforating machine, B.B. Stimpson, Jr 370,100 

Permutation lock, M. L. Harris 370,056 

Photograph card, biographical, G. W. Fountain... 870,186 
Photographic paper, apparatus for coating, G. 

Eastman 370,050 

Photographic paper, coating. Walker ft Eastman, 

370,110, 870,111 

Photographic web holder, I. H. Stoddard 370,216 

Piling, sheet, J. A. Wakefield..... 370,108 

Pillow sham holder, S. F. Harchant. . . 370,202 

Pin. See Hair pin. 

Pipe.y See Smoking pipe. 

Pipes, safety attachment for steam or other, W. 

T.Johnston 370,339 

Planter, P. W. A. Becker.. 310,036 

Plastering machine, brick. R. E. Hnnn^ 370,061 

Plow.D. Lewis 370,069 

Plug for nail or other holes, wood. Little ft Stod- 
dard 370,200 

Pneumatic dispatch, sending device for, Bryson, 

Jr.,& Mudge 370,014 

Pocketbook clasp, R. R. Debachkr 370,122 

Post. See Hitching post. 
Pot. See Moulder's pot. 
Powders, apparatus for dividing medicinal or 

other, L Robblns 370,351 

Power. See Water power. 

Preserver, fruit, A. B. Barber 370,085 

Preserving meats, etc., vessel for, P. E. Establie.. 370,290 
Press. See Baling press. Cotton press. Seed 
press. 

Presses, curb for, F. W. Cross 370,247 

Pressure regulators, diaphragm for fiuid, T. 

McSweeney 370,152 

Printing machine, reciprocating, T. H. Cole 370,245 

Printing presses, feed governor for, J. L. Cox 870,321 

Protector. See Can protector. 

Pulley, expansion, B.J. Riley 370,087 

Pump, centrifugal, J. G. Bruggeman 370,042 

Railway, H.L. Stillman 370,164 

Railway cross tie, D. C. Heller , 370,192 

Railway crossings, automatic gate for, W. H. 

Bishop 370,117 

Railway frog, A. H. Ege 370,051 

Railway gates and signals, mechanism for operat- 
ing, J. Hahn ., 870,188 

Railwav rail bracket. Waterman ft Gray 870,292 

Railway switch, J. Hatin 870,189 

Railway switch, W.C.Meeker 370,274 

Railway tie, R. C. Ijuckens 3^1,072 

Railway tie, C. W. Tost 370,226 

Railways, underground conduit for electric and 

other, E. B. Ries 310,283 

Rake. See Hay rake. 

Ranges, cooking attachment for, W. P. Aben- 

droth 370,228 

Rattan working machine, B. L. ft J. G. Rungert... 870,355 
Regulator. See Damper regulator. 

Rein attachment, chtck, B. T. Covell 370,:>20 

King. S8e Xap ring. 

Roller mill, J. Stevens iaj0,097 

Roof, E. Horbaczewski , 370,250 

Roofing plate or shingle, metallic, Cortrlght ft 

Darlington SI0,3]T 

Rotary steam engine, E. B. Thoinaa >... 376,105 

Robber dam damp, H. H, Johnson 370,194 



Ruling machine, L M. Brown sro,041 

Saddle, riding, Laughlin ft Thomas 370,266 

Saddle, riding, P. X Pefley 370,206 

Saddle tree, harness, E. T. Covell 370,318 

Saddle trees, seat for harness, B. T. Covell b70,.319 

Sash balance, C. H. Ames 870.302 

Sash balance, F. R. Hunt 370,334 

Sash fastener, W. R. Abrams 370,229 

Sash fastener, J. Brady 370,2;» 

Sawmill carriages, steam feed mechanism for, W. 

B.Hill 370,058 

Saw swaging machine, B. H. Miller 870,367 

Scales, automatic grain, S. Case 370,316 

Scraper or leveler, earth, O. J. Miuard 370,077 

Scraper, road, Moulton ft Booth 370,347 

Screen. See Winnower screen. 

Screwdriver, D. B. Hart 370,266 

Screw threads, die for rolling, C. D. Rogers 370,354 

Screws, machine for making wood, C. D. Rogers.. 370,363 
Seat. See Stool seat. 

Secondary battery, O. C. Flick 370,184 

Seed press, cotton, W. C. McBride 870,208 

Seeder and cultivator, J. Montgomery 370,206 

Seeder, broadcast, T. A. Churchill 370,120 

Seeding machine, Alston, Jr., ft Basket 370,301 

Semaphore, A. A.Strom. 370,359 

Sewage, apparatus for burning, M. Vincent 370,223 

Sewing machine, A. M. Whipple 370,114 

Sewing machine, A. F. Wlleman 870,225 

Shafting, detachable collar for, B. Triixal 370,163 

Shears. See Metal cutting shears. 

Shoes, device for cutting buttons from, L. C. Tap- 

pey, Jr 370,290 

Shoulder brace, C. J. Haley 370,065 

Shovel handle, metallic, J. O. Mantor 370,150 

Sifter, coal and ash, D. L. Falardeau 370,185 

Signal and pyrotechnic electric light, A. C. Fergu- 
son 370,052 

Skimming device for milk cans, A. B. Meudenhall 370,275 

Shirt lining, J. Reinhardt 370,161 

Skiving machine, W.S.Fitzgerald 370,327 

Slag trough or spout, J. F. Helper 370,262 

Smoking pipe, A. L.Johnston 370,196 

Snap hook, G. A. Huff 370,333 

Snow, apparat.us for loading, J. P. Luyster 370,345 

Snow sweeper, W. H. Barrows 370,231 

Soap making apparatus, W. A.Grant 370,'^ 

sole fastening wire, L. Goddu 370,1% 

Spinning machine, G. W. Cumnock 370,324 

Spinning ring holder, J. Booth 370,234 

Spool, Cumnock ft Skllllngs 370,121 

Square, framing, G. A. Staples 370,215 

Stamp, hand, E. Reynolds 370,211 

Stand. See Umbrella stand. 

Stone cutting machine, D. Brereton 370,119 

Stoolseat,H. Ocorr 37u,061 

Stopper. See Bottle stopper. 

Store service apparatus, J. F. Camp 370,180 

Stove, combined laundry and cook, J. T. Dugdale. 370,249 

Stoves, asb chute for, H. W. Holcomb 370,142 

Stoves, grate for heating. Walker ft Wilbur 370,362 

Sugar in boxes, machine for packing cube, Hersey 

ft Winton 870,057 

Supporter. See Wall supporter. 

Suspender loop clamp, O. F, Atwood 370,033 

Switch. See Railway switch. 
Table. See Adjustable table. 

Telegraph, printing, R. J. Sheehy 370,367 

Telegraphy, T. A. Edison, 370,132 

Telephone system, V. C. Watklns 370,293 

Telephones, adjustable support and automatic 

switch for, S. P, Jermaln ;.... 370,193 

Telephones, auditory transmitter for, M. H. Alli- 
son 370,230 

Textile fabric, B. Scarles , 370,091 

Thill coupling, J. B. Rathbun ,370,210 

Thill coupling, J. T. Sollenbetger ; 370,094 

Ticket holder, B. F. Smith 370,214 

Tie. See Railway cross tie. Railway tie. 
Tobacco evaporating and heating apparatus, R. 

J. roung 370,365 

Toy, L. Schuetz 370,356 

Toy, mechanical, C. M. Bartholomew 370,305 

Track bolting machine, Kimball ft Appleton 370,147 

Trap. See Animal trap. 
Tree. See Saddle tree. 
Trough. See Slag trough. 
Tub. See Bath tub. 

Umbrella stand, H.Westphal 870,113 

Valve, steam, E. R. Bryant 370,043 

Vise equalizer, E. D. Sloan 370,213 

Wall supporter, J. H. Carroll 370,315 

W&rplng or reeling machine, V. ft J. Royle, Jr 370,IS2 

Washing machine, M. Nations 870,079 

Watch, A. Junghans 370,146 

Water power. Culver 4 Crow 370,323 

Windmill, H. Watklns 370,294 

Winnower screen, C. Hayward 370,139 

Wirerope, R. A.Tllghman 370,221 

Wrench. See Combination wrench. 



1Hbvevii»em9ni». 



DESIGNS. 

Carpet, N. Komorl 17,730 to 17,733 

Glass, sheet, A. L. Rowe ..17,784 to 17,737 

Hood, L. M. Frank 17,728 

Pianos, ornamental panel for, J. Hardman 17,729 

Type, W. F. Capitaln 17.727 



Inside Page, each inasrtldn - - - 75 cent* a tine* 
Bacl£ Page, each inaertloii - - - SI .00 a line. 

The above are charges per agate line — about eight 
words \>er line. This notice shows the width of the line, 
and is sgt In agate type. Engravings may head adver- 
tisements at the same rate per atfate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



SEBASTIAN, MAY&CO'S 

UAiXliilWPower 

Drill Presses, Chucks, Drills, 
Dogs, and machinists* and ama- 
teurs' outfits. Lathes on trials ^, 
Catalogues mailed on application 
165 W. dd St., Ciuoizmati, O 




EXCELLENT BLACK COPIES of onvthiRff tirtttcn or 
dratwi^ with onj/ Pen (or Type Writer) by the Patent 

Only equaled by 
LithoKrapny. 
_ _ _ _ Specimens Free. 
AUTOcoPYiSf Co., leewuiiain Street, New York. 



cvrt^UTb wiLii unv r'cu ^ur xype writ 

AUTOCOPYIST- 



TRADE MARKS. 

Boilers for heating purposes, steam, W. B. Dun. 

nine 14,789 

Boots and shoes, lasts for, J. McComber 14,774 

Butter, Fox River Butter Company 14,771 

Drauffhtsmen's and enslneers' supplies, B. O. Solt- 

mann 14,775 

Extracts and perfumery and toilet soaps, fine, 

Eastman & Bro 14,770 

Mineral sprinir water and medicinal preparations 

containing said water, Hassaso it Spring Water 

Co 14,773 

Plows and plow points, Oowanda Asrlcultural 

Works Co 14,772 



A Printed copy of thespeciflcatioDQaDd drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn k, Co., 361 
Broadway, New York. Wealsofumlsh copies of patents 
granted prior to 1866.; but at increased cost, as the 
speciflcaClons, not being printed, must be copied by 
hand. 

Canndlan Patents may bow be obtained by the 
Inventors for any of the iDTent^ons named tn the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated, the cost will be a Utile more. For 
mil instructions address BCnnn ft Co., 361 Broadway, 
New York. Other forelicn pat^its may also be obtained. 



THt CHEAPEST AND BEST 

67 PARK PLACE. NEW YORK 



2iumsi 



Lists sent. 
N.Y. Machinery Depot, 

Bridge Store No. 16, 
Frankfort Street, N. Y. 



WANTED- Agents to sell PRATT'S PATENT 
BUTTON FASTKNEIt. Address PRATT 
MANUFACTURING CO., Boston, Mass, 



; gri|Tricu5?|^alleabIe|ronyforks i.- 



SOME OP THE CONDITIONS AFFECT- 

ing the Distribution of Hicro-organisms in the Atmos- 
phere.— A lecture by Percy P. Franbland, Ph.D. I'as- 
teur'B experiments. Tyndall's experiments. Miquel 
and Freudenreich's experiments. Solid cultiTatlng me- 
dia. Hesse's'method. MicroK>rganism8 at different alti- 
tudes. Micro-organisms In sea-air and In the air of 
bnlldinffs. Late improrements in apparatus and meth- 
ods. With one figure. Contained In SciBNTtEriO AHXui- 
CAN SuppiiBMBN T, No. tf U4. Prlce 10 cents. To be had 
at this office and from ftll newsdealers. 



NICKEL PLATING 

S^POLISHING MATERIALS 

ZUeKER&LEVETT 

CHEMI CAL eo NEW YORKU ^ r. 

NICKEL Sc 

ELECTRO El^TINC 




SOOO Fine Blaek copies of Writlnn Drawlag, Huslo. 

COPIER fs^JipiS^y^'"- 

PAST AUTOMATIC CO., » New Clumbers St., S. T. 



FAST 




STEAM EN6INES. 

Horizontal and Vertical. 

Dredslnc IHnctainerr« 
FIvnr, Pon^der, Sinle and 
Flint Alill Machinery, Tur- 
bine Water Wheels. 

Tork Hfg Oo., Tork. Fa. U. 8. A. 




ROCK DRILLS 

AIR COMPRESSORS, 

BOILERS, HOISTS, 

AND 

fiESERil IININfi IICEIKERI. 

SMid for nioBtrated Cttelogu, 

iDgersoll Ml Drill Co,, 

10 PAHK PLACE, N. T. 



FIFTY YEARS' PROGRESS IN TELE- 

graphy.— By W. H. Preece, F.R.8. An interesting his- 
torical paper, improvements in apparatus. Tele- 
phones, Pneumatic telcKraphs, Cables, Ballway tele- 
i^Taps. Capital invested in telegraphs. Cnntained in Sci- 
entific AHEBICAN StrpPLEMKNT, No. 60 ». Price 10 
cents. To be had at this office, and from all newsdealers. 



Print Your Own Cards! 

Press $3. Circular size $8. Newspaper size S44 
Type settlnfc easy, printed directions. Send 
2Btampsfor list presses, type.etc, to factory. 
KEI.SKY a& CO., nferiden. Conn. 




THE GREAT TOWER AT PARIS — 

Description, by Mr. Eiffel, of the mode of oonstmctlon 
of the foundations of the Kreat 964 foot tower, with 
two Ulustrattous showinff sections uf the caissons. Con- 
tained in SciBNTinc American Supplkhsnt, No. 
607. Price 10 cents. To be bad at this office and from 
all newsdealers. 



CAT ALOGUES FREE TO ANY ADDRESS 



*a:^ 



ANTOINE LAURENT LAVOISIER.- 

Sketch of the life of thi»eminentFren oh chemist ; with 
a translation of a hitherto nnpublls&ed letter from him 
to Blaekfthe ^reat English Investlvntor. With a por^ 
trait. Contained In Scikntific Amrbtcav StrppLB- 
HRNT, No. 60^. Price 10 centB. To be had at this office 
and from all newsdealers. 



ELECTRIC LICHT AND POWER. 

Bdco System of Arc and Incandescent Liirfating. Direct 

or Id connection with the Storage Batteries 

of the Electrical A ccumulator Co. 

DynamoSf Hoturs, Lamps, Batteries, and General Eleo- 

trioal Supplies. 
Electro-Dynamic Company, ^ Carter St, Fhiladelplii« 



© 1887 SCIENTIFIC AMERICAN, INC. 
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SOME 

CHOICE TECHNICA L BOOKS. 

IjIST no. 3. 

FRANKEI^-HUTTER.— Practical Treatise on the 
Maoiifacture of Starch, Glucose, Starch-Sugar ard 
Dextrine. Illustrated by 58 engraTings. 314 pages. 8vo. 

$3.nU 

H.*-<EieiCK.-TheSecret8of the Art of Dyeing Wool, 
Cotton, and T.inen, including Bleaching and Coloring 
Wool and Cotton Hosiery and Random Yarns. Illus- 
trated by 323 Dyed Patterns of Yarns and Fabrics. 8vo, 

$12.50 

HOFKKR.— A Practical Treatise on Caoutchouc and 
Gutta-Percha; comprising the Properties of the Raw 
Materials, and the manner of Mixing and Working 
them; with the fabrication of Vulcanized and Hard 
Rubbers, Caoutchouc andGutta Pereha Compositions, 
Waterproof Substances, Elastic Tissues, Utilization of 
Waste, etc. From the German. By Wm. T. Braont. 
Illustrated, 278 pages, X2mo, . . . $2.50 

KEK I..— The Assayer's Manual : An abridged Treatise 
on the Docimastic Examination of Ores and Furnace 
and other ArtiUcial Products. By Bruno Kerl, edited 
from the German by VVm. T. Branntand Wm. H. 
Wah!. Ph.D. 65 enirravings. 301 pages. 8vo. $3.00 

K-INZEl"!'.— The History, Products and Processes of 
the A Ikali Trade. 23 illus. U7 pages, 6vo. . $;;i.50 

MA KIN."*, —A Manual of Metallurgy. Illustrated by 
lOU engravings. Sfi pages. 8vo, . . . $.^.((0 

NA 1*1 Kit,— A System of Chemihtry Applied to Dyeing. 
Edited by A. A. Fesquet. Illus. 422page8 8vo, $5.D0 

O'NEI 1. 1<.— A Dictionary of Dyeing and Caltco Print- 
ing. Edited by A. A. Fesguet. 491 paget:, 8vo. $5.00 

OKTON.— Underground Treasures; How and Where 
to find them. A Key to the Ready Determination of all 
the Useful Minerals within the United States. By 
.1a,iiie8 Orton, A. M., latel Prof, of Natural History in 
Vassar College, N. Y. Illus. 145 pages, 16mo, $1.50 

©.•*BOUN.— A Practical Manual of Minerals, Mines 
and Mining : ComprisinK the Physical Properties, Geo- 
logic Positions, Local Occurrence and Associations of 
the Useful Minerals ; their Methods of Chemical Analy- 
sis and Assay; together with Various Systems of Ex- 
cavating and Timbering, Brick and Masonry Work, 
during Driving, Lining, Bracing and other Operations, 
etc. By Prof. H. S. Osborn, LL.D. author of the 
"Metallurgy of Iron and Steel." Illustrated by 171 
engravings from Original Drawings. 8vo. (In press.) 
tW The above or any of owr Books sevt by mail free of 

Postage, at the piiblicaUon prices, to any address in the 

world. 
t^" Our New and Revised VaUHoijae of Practical amd 

Scientific Books, Oct. l, 1887, 80 pages. Svo. and our other 

Catalogues and Oircvlars,tne tvhou covering every branch of 

ScUnce applied to the Arts, sent free and free of postage to 

any one in any part of the world who will junvwi his ad- 
dress. 

HENRY CAREY BAIRD A CO., 

INDUSTRIAI. PUBI>ISHERS, BOOKSELLERS & IMPORTERS 

SlU Walnut St., Philadelphia, Pa., U. 8. A. 



The Dunning Patent Wrought Iron Boiler, 

With Self-Feedlnff Coal Mafazlne, Is the Best for 

LOW PRESSURE STEAM HEATINC. 

ANS INSUHES A WABM HOUSE DAY AND NIQHT. 

OVKR 13,000 IN U!!»E. 

Mftdeaa toUoTra: Aa a Magatint Boiler, whkh reqairea attention but 
once in 24 hours. Aa a Surf'ate Sumfgr, to bam hard or *ort coal, wood or 
cnke. Aa a Hot Water BoiUr for Kreenhouae and hot wa ar beating. Aa a 
Portable Boiler, to be ■ t without Brickwork. Alao In Two Section*, to paaa 
through any door where a larger one cannot be oaed. In addition to the 
above ws have tinder way an eotirely n** eonttruetion of Boiler, which will 
excel anything yet putapon themnrKet. Man uEactored at the 

New Yoik Central iron Works* 

Lock Box40. Qeneva. N. T., U. 8. A. 
Sendfor new lUnfltratodCnUlogue with full descripuon and Price Llat. 
AfiENTH WANTED. 

N.B.— Correspondence aolldted Irom Architects and persons bollding. 





WEncycIo- ■■ Diamond H Book free, H 
pedia of T| Drills and| 25c. for T 
700 Engrav ^ Lightning I mailing it. I 
ings of I a Hydraulic I .American I ^ 
WELL U WELL ^ W«U Worka,^ 
TOOLS,^ Machines.^ inrora, III. ^ 



llf A UTEn~'^ foreman for the machine shop of a 
vTHH I C U corporation; must be a first-class me- 
chanic, and whose babits and character are unquestion- 
able; one who is conversant with cotton or woolen ma- 
chinery preferred ; must furnish proper testimonials. 
Address, stating age and salary expected, P. O. Box 
3062, Boston, Mass. 



Coiiiractors and Kuilders, Cabinet 
Makerfi, nnri [>1r*rnl \V'>ikei'8* by usine 
outfits of BARNES' PATENT 

FOOT-FOWJsK HAGHIKEBT. 

Can bid lower and save more money 
from their jobs than by any other 
means for doing their work. Also 
for industrial training in schools 
and homes With them, practical 
journeyman's trades can be acquir- 
ed. Catalogue free. Address 
W. F. i&JoHN liAltNKSCO. 
1999 Ruby St., Kockforri, III. 




200,000th Copy Just Issued, 

The IManaalof Phonography, by Benn Pitman 
and Jero;ue B. Howard. A perfect Self-Instructor 
in Phonetic Short-hand. Sold by booksellers, or 
The Fhoaocraphic lastitute. Cincinnati. CX 



AGENTS 



WANTED (Sainpleg FREE) for 
hr. E$coct'« beautii'ul Klectric Coi— 
seta, Brushes) Kellx, Etc. No 

risk, quick sales. Territory Kiven. satisfaction guaran- 
teed. 1»U. SCHTT, 84;{ UroaclwilF, S. Y. 




BALTIMORE 
PLACE HEATERS 

To wsm upper Bdl jrerrool_> 
Tb« HandioVMt aad IIMt Eeo- 
Dumieiil Coal StOTM In th« world, 

B. C. BIBB& SON 

StOTr Vonnder*, BilttmorOi Hd* 

IIRBLEIZED SLATE HIRTELS 

New and Beautiful I>QBiaii& 



HOW TO GRAFT.— A VALUABLE PA- 

per, giving complete directions for making various 
kinds of Krafts In fruit trees.— Cleft trrafting, eUp 
grafting, bear's moutn grafting, wired graftinfi, side 
grafting, whip grafting, saddle grafting tongue 
grafting, split giafting, crown grafting. Grafting-wax. 
Waxed cloth. With U figures. Contained in Scienti- 
fic AMBificAN suppi.KMENT No. 540, Price 10 cents. 
To be had at this ofQce and from all newsdealers. 



WANTED.— By an established Builders' Hardware 
Mfe. Co« a General Superintendent (Mechanical Engi- 
neer preferred) of hi^h business and executive ability. 
thoroughly conversant with all details of factory man- 
agement and organization. Must understand handling 
men and possess a knowledee of labor saving tools and 
mflchinery. Address Superintendent, P. O.Box2664, New 
York, with full particulars as t j above requirements, also 
stating age, experience, references, and salary expected. 



COLOR8, COMMON AND POISONOUS. 

—A table showing the composition of some of the pig- 
ments in common ui^e, with a classification of the latter 
based upon poisonous properties. Contained in the Sci- 
entific AMERICAN SuppLEMi'^NT. No. 546. E*rlce 10 
cents. To be had at this office and from all newsdeairs. 




CHANDLER &FARQUHAR 
177 Washington St., 

BOSTON. 

New England Agents for 
BARNES' FOOi POWER MACHINERY 

AND DEALERS IN 

MachinUta' Snppliei of Erer; Kind 



\\\ Ilrapsr Imhi Tliemetsr. 




Size Uz20 in. Patented, 



This thermometer gives 
a permanent and continu- 
ous record in ink of the 
temperature. The chart 
indicating hours of the day 
and days of the week gives 
the degrees of temperature 
from 20" below zero to 110" 
above. All instruments 
are accurately adjusted 
and warranted. The re- 
cord is easily read and ab- 
solutely correct. Sold by 
the leading instrument 
dealers a nd opticians 
throughout the United 
States and Canada, and by 

The DRAPER 

MANUFAtTUBlNb CO. 

Owners of the United 
States and foreign patents, 
152 Front Street, New York. 
Copvrighted. 



TECHNICAL TRAINING CONSIDERED 

as a part of a " Complete and Generous (Education." An 
address by Dr. R H. Tliurston, nelivered at the seven- 
teenth annual commencement of the Worcester Poly- 
technic Institute. Containrd in Sci kntifio American 
SUPPLKMENT. No. CO'J, Prico lO cents. To be had at 
this office and from all newsdealers. 



Sendtwo stamps for illus. catalogue. 



SCIENTIFIC AMERICAN S UPPLE- 
MBNT. Any desired back number of the Scientific 
American supplement can be had at this office for 
10 cents. Also to be liad of newsdealers in all parts of 
the country. 



MAGIC LANTERNS. 

OUR PETROLEUM LANTERNS HAVE THE FINEST LENSES 
ANDTHELAMPSARE UNRIVALLEDFOfi 
DOWFRfUL WHITE LIGHT. -a 

Choice stock or' 

- VIEWS, COLOnED 
AfiD>LAlM 

iCATAUOCOt^rt,:- 




WEITMITER PATENT FURNACE 

BOIUERS OF EVERY DESCRIPTION. 

IDE Antomatic Engrines, Traclion and Portable Engines 
Haauftctared br Foundry and Machine Department, 

Harrisbiarg, Pa., TJ. S. .A.. 




GAS BNGINES. 

Bestm principle* workmanship, and materials. 

An unequaled small Motor adapted to all uses. 

When the motor is not at work, the expense of run ning it ceases. 

fl^fmple. 8afe* Economical, Durable. No extra insurauce. 

Four sizes: 1 H. P., H H. P.. 1 man power, and Dental Engine. 
These Engines are especlallT suited for Gasoline Gas for country u&e. 
I^Send for lUustratfd (Jat^dogue. 

ECONOMIC 0A8 ENOIME COMPANY, 

Office and Salesrooms « - 34 X^siT Bil?, n*. "X", 




To iDtrodaceonr Solid Gold and Silver Watchet sod Jewelrv we 
VBet XI a Lemder our New Oenuine Solid Silverine Dntt-Froof 
Watch, 3-ounce open face, finely finished, imooth, full baulne case ; 
warranted not to tarnish : SO per cent, silver; wears better than a, 
silver watch. Why! Because it is harder, stronger and heavier; 
with patent lever movement of Harlem Watch Co. .and known the 
world over for their excellence and fine finish. HavinsT H jewels, 
ciit expansion balance, quick tram, 1,800 beats to the hoar, dnaU 
proof. T his is a regular C12*00 Watch and will not be sent for 
S4. 00 unless the person ordering will honestly endeavor to make 
tales from onr large illustrated catalopi* that we send with it. Will 
send C. O. D. subject to full examination, if SO cents is sent with 
order as a guarantee of good &ith. This is iba best selling watch In 
the market, all complete and fully wamnted, 94.00 only. Gold 
plated Chain and Charm free with every order. 

20 WATCHES FREE.— Inordertofntrodnceonrgooda 
in every county in the United States, we offer every twentieth person 
lending us {4.00, fall amount with the order, an extra vratch and 
dxhin, abeolutelu/ree. Now b the time to order and be the lacky 
toentieth. Address, 

ffJk irUltUaS. 181 HALSTSD 8TKKR, GHICIQO. 



To Manufacturers. 

The Patentee of a Brush Making Machine is desirous 
of arranging with some large Iron and Brass Manufac- 
turing Company or Engineering Firm of high standing, 
to build machines. Large orders have to be placed at 
once, and early application for full particulars should be 
addressed to 

HOPPIN & TALBOT, 
111 BroadTray, 

New York City. 



A 



QBayn filCT ^o introduce our wonder- 
nnitllU Oiri tm Self-operatiug Wash- 
ing Machine we will GIVE ONB away in every 
tuwn. Best to the World. No labor or rubbing. 
SBND FOR ONE to the 

National Co., 23 Dey St., N. Y. 



CONCRETE.— BY JOHN SLATER, B.A. 

—A paper on the means to be adopted in order to render 
buildings stable, and on the use of concrete as a mate- 
rial for that purpose. Early use of concrete as a build- 
ing material. Value of concrete. Materials of which 
concrete is composed. Cement coocrete. London con- 
crete. Artiflciai stones. Concrete buildings. ( ontain- 
ed in scientific American Supplement. No. 539. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




THE BARAGWA>'ATH STEAM JACKET 
Fpedwflter Boiler and Purifier. 

Bulls the feedwater. Keeps the boiler clean. 
Saves boiler repairs. Saves from 15 to 40 per 
cent, of fuel, l^rge heating surface. No ra- 
diating surface. Nu back pressure. Thor- 
oughly utilizes the exhaust. Strong and dur- 
able. Over 5,0C0 in use. Send for arcular. 

WM. BARAGWANATH & SON, 40 West 
Division Street, Chicaeo, III. 

JAS. B. CROUTHBRS, M. B., General East- 
ern Manager, 112 Liberty Street, New York. 




SUPERIOR 

Stationary Engines 

with Plain and Automat- 
ic Cnt-off*. Vertical and 
Horizontnl. 

Penna. Diamond Drill Co., 
Blrdsboro, Pa. 



WHAT AMERICAN ZOOLOGISTS HAVE 

Done for Evolution. By Edward S. Morse. Address of 
the retiring president of the American Association for 
the Advancement of Science. New York, Aug. 11, 1887. 
An interesting review of ten years' work performed by 
American Zoo oglsts. Contained in Scikxtific ahsri- 
CAN SUPPLKMBNT. N08. 60? and 60S. Price 10 cents 
each. To be had at this office and from all newsdealers. 




COSTS IN MANUFACTURES. A LEG 

ture by H. Metcalfe. D. S. A., delivered in the Sibley 
College course.— An elaboration of a system for the 
management of factories and employes. A valuable 
paper. Contained in Scientific American Supple- 
ment. No. 605. PricelOcents. To be had at this office 
and from all newsdealers. 



House Built Free ZS 

who takes a given number of Bubscriptions for our 
gnind,newbook 'Beautiful Homes." For fall partic- 
alarsand picture of house address Agents Dept-fof the 
Co-0perativeBuildingPlanAss*n,63B'dway, New York 




WE MANUFACTURE 

WELL DRILLS 

FOB 

Vater, Coal and Gas, 

B7draalle or Jetting. 
Lai*Keet ttock In America. 

Farmers "witU small out^ 

lay (experiettce unnecetaarp), Can 

make laree profits. Norisks. Can 

direct buyers to paying territory. 

ProspectlnK for Water< Coal 

or Gas done on applloallon. 

Alao UTs of WIND MILLS, 

HORSE POWnS, FEED MILLS, 

FODDER AND ENSILAGE 

CUTTERS, PUMPS AM WEU SUP. 

PUES. Uentlon this Paper. Send 

14c. to cover cost tDAUlns 

Catalogue. 

OHIOAfiO 

TUBULAR WELL WORKS. 
e8W.Iiak.St., CUm(0,U1. 



I New Catalogue of Valuable Papers 

contained in SriKNTiFic AherICax Soppmehikt, sent 
freeof charge to anr address. 

MDNN ifc CO.. 381 Broadway, N. Y. 



PULLEYS, HANGERS, 
FRICTION CLUTCHES. 



PH.OGR.ESS IVEAOHINK "WORKS, 



ICE & REFRIGERATING 



Macbines. York .Pa- 
tent. YORK MFG 
CO,t Y»rk. Fa« 



Proposals for three Overhead TrnTelllng 

Cranes cnnipiete, three Suppurts for such 
Crauea, and one Iron Frame for a Building. 

Navy Dkpaktment. 
Washington, Juiy 'U, 1887. 
Sealed proposals will be received at the Navy Depart- 
ment, Washington, D. C.,until 12 o'clock noon, on Thurs- 
day, the 15th day of September, 1887, at which time and 
place they will be opened in the presence ol bidders, for 
furnishing the necessary matenal and labor and con- 
structing, delivering and erecting the iron ^ork for the 
supports of three overhead travelling cranes, the frame 
of one building, and three overhead travellinfc cranes 
complete, including attachments pertaining thereto, for 
the Ordnance Gun-shops at the Navy Yard, Washington, 
D. C in accordance with plans which may be seen, and 
Hpedflcations, copies of which, together with all other 
info rmation essential to bidders, may be obtained at the 
Office of the Civil Engineer at said Navy Yard. Propo- 
sals must be made in accordance with forms which will 
also be furnished on application to that ofQce. 

Proposals must be made in duplicate and enclosed in 
envelopes marked " Proposals for Overhead Travelling 
Cranes complete, for Iron Supports for such Cranes, and 
Iron Krame for a Building," and addressed to the Secre- 
tary of the Navy, Navy Departm ent, Washington, D. C. 
The Secretary of the Navy reserves the right to reject 
any or all bids, as. In his judgment, the interests of the 
Government may require. 

WlLJjlAM C. WHITNEY, 

Secretary of the Navy. 
Navy Depaktment. 
Washington, S^tember 12. 1887. 
The time for receiving proposals under the foregoing 
advertisement is hereby extended until Tuesday, the Ist 
day of November, 1887, at 12 o'clock noon, at which time 
the bids will be opened. 

.TOltN G. WALKER, 
Acting Secretary of the Navy. 










No. 11 PLANER &M/VTCHER 




Double Belted and Geared 
Lower UoIIb. 

Special Machinery for Gar 
Wdrk and the latest Im. 
proved Woodworking Ma- 
chinery of all kinds. 

C. B. ROGERS & CO. 

Norwich, Oonn. 

109 Liberty Street, 

Neiv York. 



BRASS WORK, 



Hedels A Small Brass Work 

a specialty. 

Satisfaction Guaranteed. 

T. L. McKEEN, 

Easton* Pennsylvania. 



SCIENTIFIC BOOK 
CATALOGUE, 

JU!!9T FUBI.Ii^HED. 

Our new catalogue containing over 100 pages, includ- 
ing works on morethan fifty difl'erent subjects. Will be 
mailed tree to any address on application. 

mUNN &. CO., Publishers Scientific American, 

361 Iti'oadwny, Neiv York. 



PATENT rOR SA LK. The best and cheapest cul- 
f tivator in existence. Illus. in Soi. Am., Sept. 3. 18fa7 
For particulars address J. M. SUTTON. Bryan, Texas. 




WELLS BROS & CP. 

GREENFIELD, MASS. 

Manafacturm of 

Screw Cutting Mnchlnery and 
Tool-. Fine Tuda. Adjimt- 
able l»leo. Bolt Cut< 
ters and Nut Tap- 
pers. New Little 
Giant Screw 
Pltttee, 

SEND FOR DESCRIPTIVE 
CAlALOGUfc: l-.F.!::. 



BRICKS AND BRICKWORK. A PA- 

per by Prof. T.Roger Smith, F.R.I.B.A., giving an in- 
teresting historical account of the art of making brJcka. 
and a description of the various kinds of bricks and the 
mode of manufacture, and various methods of laying 
them. Contained in Scikntifio AmeiiiCan Sctppij- 
MBNT. No. 60 1 , Price 10 cents. To be had at this of- 
fice and from all newsdealers. 



WATERBIJRT NALLEAIELE 1R<»N COMPANY, 
WATERBURY) CONN. 

MALLEABLE 

AND GRAY IRON 

CASTINGS. 

FITTINGS for STEAM, GAS & IVATER. 



To Business Men. 

The value of the Scientific Americak as an adver- 
tiBing medium caiiaot be overestimated. Its circulation 
IS many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and resding 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientiii'Ic Ameuican. And do not 
let the advertising agent inhuence you to substitute 
some other paper tor the Scientific amekican. when 
selecting a list of publications in wuiuo you ueoiae il is 
for your interest to advertise. This is frequently done, 
for the reason taat toe agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of tirst column of this page, or ad- 
orttB 

MUMN <fc CO., I'nblislierg, 

3(il lii'oudway, New York. 



^ AT A DDU positively cured by the great German 
^— ** ' »*»»■»■■ Remedy. Sample pkge. and book for 
tcts. in stamps. £. H. MEUICAI. CO., East Hampton, Comi. 

CONSUWIPTION,t'?on°Si'er<IS.TIS 

A late discovery. Sample bottlesfree with treatise containing 

directions for home treatment. Give express office. 

DR. WM. F. G. NOETIXNG & CO., East Hampton, Conn. 

Deafness Cured. 

By using the invention of a IIEAF MAN by which he 
cured himself. No case of failure yet reported. Send 
for circular and particulars to 

B. N. UUESTIS EAR DRUM CO.. 

6 Kast I4th St., New York. 



QURE 



„ ?8SDEAF 

PKOK'S FATSHT IKPBOVKD CUSmoKXD Eab DruKS Perfntl, 
Bestor. th. H«arinf , and I ~ ' . - . 

drum. Invisible, c " 
convenatlon and e , „, 

P.HI800X,8S3Bro«d»r»y,NewVork, MmUootaSlne? 



CI ERTRIftAI JE<'™f<l P-ThompBon, Soliciter 
shr. k' J* 'JJ5K' "' Kleotrical Patents, ^Beekman 
gtr««t, N, y. Write tor testimonials ana Instraotloos. 
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^mntiiit %mtvUm, 



[October 8, 1887. 



^2^C£lpcriTfliCr^c^i0. 



Inside Page, each fnaertloo « • • 75 cents a line* 
Back Fase, each iniseri Ion - - - ftl.OO a line. 

The above are cbarfcea per agate line— about eight 
words per line, l^bis notice shows the width of the line, 
and is set in agate type. Engravings may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear Id next issue. 



LISTS 



COMPLETE^ 

MANUFACTURERS 

Of ANY ARTICLE or in AN V. TRADE furnished 
at reasonable rates by the 

Armstrong & Knauer Pub. Co., Ltd., 

822 & 824 Broadway, New York, 

Publishers of "THE MANUFACTUKERS OF 
THE UNITED STATES." for 1887, arranged by 
ARTICIiES arid TRADES. GiTiog the Manufac- 
turers of over i20.000 Articles and 89 Separate 
Trades. 

(This book will be found invaluable to all Patentees.) 



PalenlZey Fastener 

Impossible to turn or remove 
the key from the outside. The 
only SURE way of preventiuK 
lock picking. Send for de- 
scriptive circular. Price v.bc. 
complete. Agents wanted 
everywhere. Send for terms. 
Sample for 25c. postal note. 
LINCOLN, HOLLAND & CO., 

Sole Manufacturers, 
No. 8 Washington Squahe, 
_ Worcester, Mass. 




TH E COPYINGT PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical diiections 
how to prepare the gelatine pad, and also the aniiineink 
hy which the copies are made ; how to apply the written 
letter to the pad; how to takeoff copies of the letter. 
Contjiined in Scientific American Supplement, No. 
4tiS. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

USEFUL BOOKS. 

Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, aod professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has just been published for free 
circulation at the office of this paper. Subjects clas- 
sified with names of author. Persons desiring a 
copy, have only to ask for it, and it will be mailed to 
them. Address, 
MUNN ^ CO., 361 Kroadway, New York. 




per night. A 
light and pro- 
fitable busi 



$10.00 to $50.00 

nesB. Sialic T^anterns iinil Yieuvs of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc. 
]j. MANAsisSE, SH MadlHonStreet, CMcaRo, 111. 




WrniEJRBY, BUUU & BlCHAftDSON Manufacturers 
of Patent \\ ood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
bv B. Ball & Co., Worcester. Mass. Send for Catalogue. 






Mention tbtB paper. 




UNEQUALED 

For House, Bam, 



INDIANA 



and all out-buildings. 
Anybody can put it on. 
PRICE LOW. 

Write for Sample and Book. 
14S Suade St., New York Oity. 

PAINT & ROOFING CO.- 



*'Jlow to save re - sbinKling, Btop 

leaks effectually and cheaply in roofu 

of all kinds, or lay new roofs," 

Particulars free if you mention this pBi;ier. 



•INDIANAPOLIS, IND. 



FOR :«HED8 OR OUTBUILDINGS we are 

now manufacturing a most excellent roof for 

$2.00 PER lOO SQUARE FEET, 

Including nails, caps, and paint for entire roof. We 
also have first quality sheathing for lining inside. 

$ 1 .50 PER ROLL OF 300 SQ. FT. 

Keeps buUding cooler in Summer, warmer In Winter. 

TRY it! 

-INDIANA PAINT &. ROOFING CO. 



JENKINS BROS. VALVES. 

Thk endorsement of first-ci.ass engineers and mechanics throdghout the country has fully de- 
monstrated these valves to possess the following advantages over all other valves now in use: 

1. A perfectly tight valve under any and aU pres»ures oj fteam^ oils, or gases. 

2. Sand or grit of any kind will not injure the seat. 

3. You do not have to take them off to repair them. 

4. They can be repaired by any mechanic in a few minutes. 

5. The elasticity of the Disc allows it to adapt itself to an imperfect surface. 

In Valves having ground or metal seats, should sand or grit get upon the seat, it is impossible to make them 
tight, except by regrinding, which is expensive if done by liand, and if done by machine soon wears out the valve, 
and in most cases they have to be disconnected from the pipen, often costing more than a new valve. The Jenkins 
Discs used in these valvesare manufactured uhder our 1880 patent, and will stand any pressure of sUmn, oUs, or otitis. 
JENKINS BROS., 71 John St., N.Y.; 105 Milk St., Boston ; 13 So. Fourth St.. Phila. ; 54 Dearborn St., Chicago. 




Hf.?SHORT ""'TEWAv 



{ Addreaa : The American Writing 

Machine Co., Hartford, Conn.; 

Ne» York Office, 237 Broadwaj. 



HO MOT BW a Drill Chuck until you have seen 
the " Hartford." It is the strongest, 
1 best, and is now made in three sizes 
y as follows : price. 

\ No. 0, holding from to k inch $6.00 
I No. 1, " " to M " 7.00 

I No. 2. " " to J^ " 8.00 

Send for catalogue of chucks of 
every size and description to 
The Cnshman Chuck Co., Uai'tford, i'onn. 




SA WW Wanted 50.000 Sawyers and « A W fi 
j» Tf C? Lumbermen to send us their ^^ ■^ '' w 
A full address for a copy ot Emerson's |^~ Book _ 
of siAWS. We are first to introduce Natur- A 
Ai. Gas for heating arid tempering i^iaws 
Wwith wonderful effect upon improving their Hf 
quality and toughness, enabling us to reduce W 
prices. Address 

SEinER80N, SI>IITH & CO. (I.td.), 
Beaver Falls, Pa- 



S 



WRrROPE 



Address JOHN A. ROEBLING 'S SONS, Manufactur- 
ers, Trenton, N. J., orll7 Liberty Street, New Fork. 

Wheels and Rope for conveying power long distances. 
Send for circular. 



Steam! Steam! 



We build Automatic Engines from 2 to 200 H. P., 

equal to anything In market. 
A Largre Lot of 2, 3 and 4-H. Engines 

With or without boilers, loiv for cash. 

B. W. PAYNE & SONS, 

Box 15, BlrcLira, IT. "2". 



CTEIH DIIIIDC (°r Hot or Cold, Fresh or 
dlCnn rUMrO Salt water-, for Oils, Naph- 
tha, Tar; for Cane Juice, Liquors, Syrups, Scum ; for Am- 
monia. Alkalies, Extracts, Acids; for Thiclc, Volatile, Vis- 
cous or Foul Liquids, etc. Vacuum Pumps of the 
highest efliciency. Filter Press Pumps. Air, Gas 
and Acid Blowers. Air Compressors. Etc. 
Built by aX7II.D & QABBISON, Brooklyn, N. Y. 



MAGIC LANTERNS 



■p^i^ OlUKfcUKl IwxJNSa tdi pnoes. Views lUastrav 
tog every UTiiJect for>lJBLlCEXHIBITIONS,eto. 
C7 A.syrqflti7>U biuineaa for a man toith tnutU capital. Also 
Lantems for Home AmiiBement. 152 pftga Gfttatogue frte^ 

MCALLISTER, Optician, 49 Nassau St.i N. Y. 




A PRACTICAI* SUCt!ESS. 

VAN DOZEN'S PAT. LOOSE PDLLE! OILEU. 

Thousands in satisfactory every- 
day use. Entire reliability and con- 
stancy demonstrated in a two years' 
test by (would be) Eastern skeptics. 
Ecoaomy shown hy reasonable prices 
and perfect performance. Send for 
our " Catalogue No. 55." 
Tan Dctzbn & Ti ft. Cincinnati, O 



SHAFTING DEPARTMENT Couplings, Hangers, Shafting, Pulleys 

EDISON MACHINE WORKS. 



Salesraom 



SEND FOB CATAtOOUE. 

19-BEY STBEET^ New Ifork. 




RUBBER BELTING, PAGEIKG, HOSE, 



AI^D AUi OTHER KINDS Or 



niECHANIClL and m A N V F A CTCR ING PITRPOSES. 

The Largest and Most Extensive Manufacturers in America. 

THE GUTTA PERCHA AND RUBBER MFG. CO. 

Neir Ifork, Chicago, San Francla'eo, Toronto. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as SoUcitors of Patents 
for Inventors. 

In this line of business they have had forty-mie yean' 
fteperi^nce. and now have uneifualed facUiUes for the 
preparation of Patent DrawinKS, Specifications, and the 

SroseciitioD of Applications for Patents in the United 
tatea, Canada, and Foreign Countries. .Messrs Munn A 
Co. also attend to the preparation of Caveats, Copyrights 
for Boobs. Labels, Reissues, A ssignments. and Reports 
on Infringements of Patents. All bnsiness intrusted to 
them 18 done with special care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on applicatim. con- 
UdnlDK lull information about Patents andhowtopro- 
enre them; directions concerning Labels, Copyrights, 
Desigoa, Patents, Appeals, Reissues, Infringements, Aa- 
ftiffnments, Rejected Cases, Hints on the Sale of Pa- 

UBltB.^C. 

We also send, freeof charge, a Synopsis of b^oreign Pa. 
tent Laws, showing the cost and method of securing 
pRtents in ^1 the principal countries of the world. 

ISITIVIV Sl CO., SollcUors ot Patents, 

361 Broadway, New York. 
BRANCH OFFICES.— No. 623 and 624 F Street, Pa* 
otflo Building, Dear 7tb Street, Wasbtngton, D* C. 




mi EMS m m 

APPARATUS FOR BUILDING 



County Rigtits, ISO. State Rigtits, $500. 
See descriptive notice in Sci. AHBBiCAN, May 22, 18S6. 
Send for circulars. Ran8Olue,102 Montgomery St., S.B\Cal. 



ESIABL1S0ED HALF A CENTUEY, 




1«'«'^£SEe?aVEMENT8 



""""•"■ OTHER ^A^ES 

THAT Will well repay afT 

INVESTIGATION 

^T^l°2^DEagE TO SECURE 

THE BEST SAFE 

MARWNSAFECO. 

NEW YORK, PHILADELPHIA, 
LONDON. ENGLAND. 



PRICE BODUCED. 



■mmmm 



Fire and Wateb-Pboop BtiiLDniG Felt, 
Fzbe-Phoof Faints, Steam Packisos, Boilkk 

covebings, kto. 
Samples and descriptive Price List free by mail. 

E. W. JOHITS U'F'a CO., 87 UAIDEK LAlf E, IT. 7 . 



Telegrapli and JBlectrical 

Medical Batteries, inventora^M^dels, Experl- 
diental Work, and fine brass castings. Send for 
<^taIogue C E. JONES & BUO. Clnd muktl, <K 

ill is linj>&rtaDt to us that you mebtloa this paper* 



GHiRTEFS GAS ENGINE. 

The safest, most reliable and economical Motor in 

existence. 

Independent of Gas Works nnd Machines. 



2 to 25 H. P. 




95 MILK ST. BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



^% A 1^ ^% ^ ■ iMACHINERY. 
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